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SUBJECT:  Transmittal  of  Technical  Report  D-78-1 


TO:  All  Report  Recipients 


1.  The  technical  report  transmitted  herewith  represents  the  results  of 
Work  Unit  4F01D,  regarding  vegetation  succession  and  wildlife  use  of 
dredged  material  islands  in  New  Jersey.  This  work  unit  was  conducted  as 
part  of  Task  4F  (Island  Habitat  Development)  of  the  Corps  of  Engineers' 
Dredged  Material  Research  Program  (DMRP) . Task  4F  was  part  of  the 
Habitat  Development  Project  of  the  DMRP  and  had  as  its  objective  the 
investigation,  evaluation,  and  testing  of  methodologies  for  habitat 
creation  and  management  on  dredged  material  islands. 

2.  Island  habitat  development  was  studied  by  the  DMRP  throughout  the 
United  States  through  an  evaluation  of  vegetation  succession  and  animal 
use  of  existing  dredged  material  islands.  The  most  significant  wildlife 
aspect  of  these  islands  is  their  use  by  colonial  nesting  sea  and  wading 
birds  (such  as  gulls,  terns,  egrets,  herons,  ibises,  and  pelicans). 

This  wildlife  resource,  although  generally  inadvertently  created, 
presents  a significant  opportunity  for  habitat  management  and  development 
that  is  consonant  with  continued  dredged  material  disposal. 

3.  In  the  study  reported  herein,  dredged  material  islands  along  the 
Intracoastal  Waterway  of  New  Jersey  were  surveyed  and  20  were  examined 
in  detail.  It  was  found  that  waterbird  habitat  is  quite  scarce  in  New 
Jersey  and  that  75  percent  of  arboreal  and  20  percent  of  ground-nesting 
species  were  using  dredged  material  for  nesting  (more  than  115,000 
adults) . Many  ground-nesting  waterbirds  that  usually  nest  on  dredged 
material  islands  were  nesting  in  the  marsh  drift  with  mixed  success  due 
to  limited  habitat. 


4.  From  a local  perspective,  this  study  will  be  of  direct  value  in 
managing  and  developing  dredged  material  island  habitats  in  New  Jersey. 

A national  perspective  is  presented  in  a report  entitled  "Development 
and  Management  of  Avian  Habitat  on  Dredged  Material  Islands"  (4F03) , 
which  synthesizes  island  habitat  research  in  New  Jersey,  the  Great  Lakes 
(4F01A) , North  Carolina  (4F02),  Florida  (4F01C) , Texas  (4F01B) , the 
Pacific  Northwest  (4F01E),  and  the  Upper  Mississippi  River  (4F01F) . 


//JOHN  L. 
U Colonel, 


CANNON 


Colonel,  Corps  of  Engineers 
Command ^r^  and  l>ireolor 
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SUMMARY 


This  report  summarizes  the  results  of  investigations  of  the  distri- 
bution of  colonial  seabirds  and  wading  birds  on  New  Jersey  dredged  mater- 
ial islands,  of  vegetation  distribution  and  succession  on  dredged  material 
islands,  and  of  the  interactions  of  vegetation  and  birds  on  dredged 
material  islands. 

Investigations  were  divided  into  five  phases  concerned  with:  (a) 
the  location  of  dredged  material  islands  along  the  190. 7-km  length  of 
the  New  Jersey  Intracoastal  Waterway,  between  Cape  May  Inlet  and  Manasquan 
Inlet;  (b)  the  past  history  of  colonially  nesting  seabirds  and  wading 
birds  in  New  Jersey;  (c)  vegetation  patterns  and  succession  on 
21  dredged  material  study  islands;  (d)  the  distribution  of  colonial 
seabirds  and  wading  birds  on  dredged  material  islands  along  the  New 
Jersey  Intracoastal  Waterway;  and  (e)  the  documentation  of  factors 
influencing  the  use  and  selection  of  dredged  material  islands  as  colony 
sites  by  colonially  nesting  species. 

In  New  Jersey,  barrier  beach  and  salt  marsh  habitat  left  undisturbed 
and  available  to  nesting  birds  has  decreased  drastically  since  the  early 
1900's.  The  salt  marshes  have  been  severely  altered  by  dredging,  ditch- 
ing, and  filling  operations.  Despite  these  alterations  most  of  the 
colonial  nesting  species  studied  were  nesting  in  considerable  numbers 
on  the  islands  and  salt  marshes  behind  the  barrier  islands. 

Dredged  material  islands  currently  provide  many  of  the  colony 
sites  for  waterbird  species  formerly  nesting  on  barrier  islands.  The 
specific  study  area  contains  nearly  200  islands  or  sites  known  or  sus- 
pected to  be  of  dredged  material  origin.  Twenty-one  dredged  material 
islands  were  selected  for  detailed  study  of  their  vegetation  and  suc- 
cessional  patterns.  Eleven  supported  colonial  bird  colonies:  six 
heronries,  five  gull  colonies,  two  least  tern  colonies,  and  one  common 
tern  colony  harboring  a few  pairs  of  black  skimmers.  Ten  islands  had 
no  colonial  nesting  birds.  The  study  islands  ranged  from  high-domed 
and  circular,  through  irregularly  shaped  and  flat,  to  diked. 

Plant  serai  stages,  ages,  major  plant  species,  colonial  seabird 
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and/or  wading  bird  populations  and  island  characteristics  were  recorded. 
Aerial  photographs,  bird  colony  maps,  and  vegetation  maps  are  presented 
for  each  study  site. 

Vegetation  field  studies  were  conducted  using  four  methods:  (a) 
photointerpretation  of  false-color,  infrared  aerial  imagery,  (b)  on-site 
vegetation  sampling,  (c)  general  field  reconnaissance,  and  (d)  calcula- 
tion of  areas  covered  by  various  vegetation  mapping  units.  Vegetation 
maps  were  prepared  for  each  study  island.  One  hundred  different  plant 
specimens  collected  on  dredged  material  islands  were  sent  to  the  U.S.  Army 
Engineer  Waterways  Experiment  Station  (WES)  for  preservation.  Soil  samples 
collected  on  each  dredged  material  study  island  were  also  sent  to  WES 
for  analysis. 

The  vegetation  communities  and  serai  stages  found  on  the  dredged 
material  study  islands  were  summarized.  Species  present  were  indicative 
of  low  tidal  marsh,  high  tidal  marsh,  grassland,  shrub- thicket,  and  dune 
woodland  communities.  Vegetation  communities  indicative  of  early,  mid, 
and  late  serai  stages  of  plant  succession  are  described.  Their  distri- 
bution on  the  dredged  material  study  islands  is  also  discussed.  Plant 
communities  or  species  on  study  islands  were  found  to  be  typical  of 
southern  New  Jersey. 

Colonial  nesting  bird  populations  were  surveyed  and  censused  using 
a Model  206B,  Bell  Jet  Ranger  helicopter.  Colony  sites  on  islands, 
salt  marshes,  and  barrier  beach  islands  1.6  km  to  each  side  of  the  New 
Jersey  Intxacoastal  Waterway  were  located.  Breeding  populations  at 
smaller  colonies  were  determined  by  actual  count  and  by  section  counting 
at  larger  colonies. 

Sixteen  colonial  waterbird  species  were  found  nesting  in  the  speci- 
fic study  area:  little  blue  heron,  cattle  egret,  great  egret,  snowy 
egret,  Louisiana  heron,  black-crowned  night  heron,  yellow- crowned  night 
heron,  glossy  ibis,  great  black-backed  gull,  herring  gull,  laughing  gull, 
gull-billed  tern,  Forster's  tern,  common  tern,  least  tern,  and  black 
skimmer.  Forster's  tern  was  the  only  species  not  associated  in  any  way 
with  dredged  material.  Laughing  gull  and  gull-billed  tern  nested  on 
some  salt  marsh  sites  that  may  have  been  of  dredged  material  origin, 
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although  they  were  predominantly  natural  salt  marsh  nesters.  A total  of 
117  separate  colony  sites  were  located.  Common  terns  and  herring  gulls 
were  the  most  widespread  species,  occurring  at  52  and  40  locations,  res- 
pectively. Least  terns  and  black  skimmers,  both  endangered  species 
in  New  Jersey,  were  found  at  15  and  14  sites,  respectively.  A total  of 
32  wading  bird  colonies  were  present,  many  of  them  on  older,  inactive 
dredged  material  sites. 

A total  of  52,205  pairs  of  nesting  colonial  seabirds  and  wading 
birds  was  counted.  Laughing  gulls  (35,241  pairs)  were  tne  most  numerous 
and  gull-billed  terns  (18  pairs)  were  the  least  numerous.  Common  terns 
and  herring  gulls  had  similar  populations  with  4667  and  4202  pairs, 
respectively.  Snowy  egrets  (2,094  pairs)  and  glossy  ibises  (1,543  pairs) 
were  the  most  numerous  of  the  5582  pairs  of  wading  birds  counted. 

Analysis  of  habitat  data  was  confined  to  examination  of  the  general 
colony  habitat  and  comparisons  of  population  and  colony  site  type 
distributions.  Overlay  maps  of  bird  colonies  and  vegetation  were  made 
of  each  study  site.  Comparisons  were  made  between  vegetation  communities 
on  study  islands  with  and  without  bird  colonies. 

Vegetation  maps  show  15  vegetation  communities.  Adjacent  tidal 
flats  were  also  noted  as  was  the  distribution  of  salt  marsh  drift  vege- 
tation on  most  of  the  study  islands.  Frequency,  cover,  and  height 
data  were  obtained  on  various  study  islands,  a "visibility  index"  was 
derived  from  combined  cover  and  height  values,  the  area  occupied 
on  each  island  was  computed,  and  the  presence  or  absence  of  plant 
communities  across  all  islands  was  recorded.  Data  on  island  size, 
dredged  material  deposit  size,  and  probable  ages  of  study  islands  were 
compared  between  the  vegetation  and  bird  study  islands. 

The  importance  of  dredged  material  islands  to  colonial  seabird 
and  wading  bird  populations  in  New  Jersey  was  determined  with  the  im- 
portance to  individual  species  considered.  The  islands  were  of  the 
greatest  importance  to  wading  birds,  followed  by  great  black-backed 
gulls,  and  herring  gulls.  Least  terns  also  had  a major  portion  of  their 
population  on  dredged  material.  Common  terns  were  found  nesting  mostly  in 
salt  marshes,  probably  forced  there  from  more  traditional  barrier  island 
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sites  by  development  and  their  disturbance.  Common  terns  seem  to  be 
unable  to  compete  successfully  with  humans  and  herring  gulls  for  the 
decreasing  number  of  suitable  sandy  sites  left  in  New  Jersey.  Black 
skimmers  have  nested  in  some  numbers  on  dredged  material  sites  in  New 
Jersey  but  there  is  a scarcity  of  suitable  bare  sand  sites  for  their 
colonies. 

IAvifaunal  effects  upon  vegetation  are  briefly  discussed;  fecal 

enrichment  on  the  colony  nest  site,  mechanical  destruction  of  vegetation, 
and  seed  transport  were  specifically  considered. 

Conclusions  drawn  from  this  study  included  recognition  of  the  fol- 
lowing needs:  (a)  a complete  inventory  of  dredged  material  islands  in 
New  Jersey;  (b)  additional  research  on  plant  patterns  and  succession, 
taking  into  account  such  factors  as  island  microtopography , water  table 
levels,  salinity  factors  in  soil  and  water,  salt  spray,  and  tidal  inun- 
dation; (c)  other  research  of  variables  not  programmed  for  this  study 
such  as  previous  colony  nesting  success,  microtopography  of  the  colony 
site,  disturbance  by  humans,  disturbance  by  quadruped  predators,  and 
adjacent  beach  development  which,  given  certain  minimum  habitat  require- 
ments, are  probably  the  most  critical  factors  in  colony  site  selection 
by  colonial  seabirds  and  wading  birds;  and  (d)  management  of  dredged  ma- 
terial islands  as  a wildlife  resource. 

Nineteen  management  recommendations  are  made  pertaining  to  the 
general  management  of  dredged  material  islands  as  a wildlife  resource, 
as  well  as  specific  management  procedures  for  colonial  seabirds  and 
wading  birds  in  New  Jersey.  They  concern:  (a)  an  inventory  of  dredged 
material  islands;  (b)  wildlife  surveys  of  dredged  material  islands; 

(c)  the  timing  of  dredged  material  deposition;  (d)  contractor  waterbird 
surveys;  (e)  record  keeping;  (f)  integration  of  inlet  dredging  with  In- 
tracoastal Waterway  dredging;  (g)  needed  research;  ( j ) colonial  water- 
bird  surveys;  (k)  deposition  on  colony  sites;  (1)  habitat  surveys;  (m) 
alternative  colony  sites;  (n)  rotational  island  management;  (o)  wading 
bird  management;  (p)  proportional  habitat  representation;  (q)  island 
diking;  (r)  maintenance  of  bare  sand  habitat;  and  (s)  protection. 
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Management  recommendations  offered  herein  do  not  constitute  a com- 
plete management  program  for  colonial  seabirds  and  wading  birds  and 
dredged  material  islands.  Rather,  it  is  hoped  that  they  will  provide 
a starting  point  for  further  investigation  and  cooperation  between  all 
groups  whose  responsibilities  include  the  management  of  dredged  material 
islands  and  their  avian  wildlife  resources. 


PREFACE 

The  work  described  in  this  report  was  performed  under  Contract 
No.  DACW  39-76-C-0166,  titled  "Use  of  Dredged  Material  Islands  by 
Colonial  Seabirds  and  Wading  Birds  in  New  Jersey,"  between  Manomet  Bird 
Observatory,  Manomet,  Massachusetts,  and  the  U.  S.  Army  Engineer  Waterways 
Experiment  Station  (WES),  Vicksburg,  Mississippi.  The  study  was  con- 
ducted as  part  of  the  Office,  Chief  of  Engineers  Dredged  Material  Research 
Program  (DMRP) . The  DMRP  is  sponsored  by  the  Office,  Chief  of  Engineers, 
and  is  assigned  to  WES  under  the  Environmental  Laboratory  (EL) . 

In  the  DMRP,  the  study  was  part  of  the  Habitat  Development  Project 
(HDP)  and  designed  to  determine  the  national  significance  of  dredged 
material  islands  to  colonially  nesting  seabirds  and  wading  birds,  and 
to  develop  a management  program  for  dredged  material  islands  as  a man- 
ageable wildlife  resource. 

Field  work  and  the  initial  report  was  prepared  by  Ms.  Francine  G. 
Buckley  and  Ms.  Cheryl  McCaffrey  of  Manomet  Bird  Observatory.  Ms.  Mary 
C.  Landin,  WES,  was  Contract  Manager  and  contributed  some  figures  and  por- 
tions of  text  to  the  final  manuscript,  as  well  as  located  the  dredged 
material  islands  in  New  Jersey.  Dr.  Robert  F.  Soots,  Jr.,  WES,  served 
as  technical  adviser.  Ms.  Landin,  Dr.  Soots,  and  Ms.  Mary  K.  Vincent 
provided  technical  review. 

The  study  was  conducted  under  the  general  supervision  of  the  fol- 
lowing EL  personnel:  Dr.  H.  K.  Smith,  HDP  Manager;  Dr.  Roger  T.  Saucier, 
Special  Assistant  for  Dredged  Material  Research;  and  Dr.  John  Harrison, 
Chief,  EL.  COL  John  Cannon,  CE,  was  Commander  and  Director,  WES. 

Mr.  F.  R.  Brown  was  Technical  Director,  WES. 

Many  persons  provided  expertise  and  help  and  their  contributions 
are  gratefully  acknowledged:  Dr.  Joanna  Burger,  Rutgers  University, 
provided  access  to  unpublished  and  published  field  data  as  well  as  many 
hours  of  useful  discussion  about  the  many  facets  of  this  study. 

Mr.  Richard  Kane,  Director  of  the  Wildlife  Research  unit,  New  Jersey 
Audubon  Society  (NJAS),  made  essential  resources  available  and  gave 
access  to  the  NJAS  colonial  waterbird  survey  results  in  both  1976  and 


7 


1977.  Mr.  Fred  Lesser,  Director,  Ocean  County,  NJ,  Mosquito  Control 
Commission,  contributed  information  about  dredged  material  islands  in 
New  Jersey,  bird  distribution  in  Ocean  County,  and  provided  field  assis- 
tance. Dr.  Joseph  Shisler,  Rutgers  University,  also  supplied  information 
about  Ocean  County  avifauna  and  dredged  material  islands.  Messrs. 

William  Shoemaker  and  Robert  Mangold,  New  Jersey  Division  of  Fish,  Game, 
and  Shellf isheries , and  Ms.  Joan  Galli,  New  Jersey  State  Non-Game  Biol- 
ogist, provided  useful  discussion  and  information  about  the  New  Jersey 
State  Endangered  Specie^  Program  and  additional  data  on  colonial  water- 
birds  in  New  Jersey.  Ms.  M.  Pokras,  Stockton  State  College,  gave  useful 
information  on  the  Least  Tern  Protection  Program  in  New  Jersey.  Messrs. 
Michael  Bartlett  and  Gaylord  Inman,  U.  S.  Fish  and  Wildlife  Service, 
were  helpful  with  information  about  Biigantine  National  Wildlife  Refuge. 
Mr.  Bartlett  also  furnished  information  aobut  dredging  operations  in 
New  Jersey.  Mr.  Johan  Wiese  and  Dr.  R.  Michael  Erwin  also  contributed 
to  this  report  through  several  useful  discussions  about  colonial  water- 
birds  in  New  Jersey  and  Delaware.  Dr.  Paul  Godfrey,  University  of 
Massachusetts-Amherst,  provided  technical  advice  for  the  vegetation 
studies  on  this  project.  Dr.  Harry  E.  Ahles,  University  of  Massachusetts- 
Amherst,  identified  several  and  verified  all  plant  specimens  collected 
in  New  Jersey  for  this  study.  Mr.  Roger  Clapp,  Bird  Section,  National 
Bird  and  Mammal  Laboratory,  provided  access  to  the  resources  of  the 
National  Museum  of  Natural  History  throughout  this  study  and  provided 
assistance  with  avian  literature.  Mr.  Robert  Anderson,  Norfolk,  Virginia, 
assisted  the  principal  investigator  in  the  field,  and  Mr.  N.  Farante, 
Ronson  Airways,  Trenton,  NJ,  was  the  helicopter  pilot.  Ulla  Soforenko, 
Mapmakers,  Inc.,  drafted  the  bird  overlay  maps  and  final  dredged  material 
island  and  bird  colony  distribution  maps.  Mrs.  Mary  Duarte,  Aid,  Inc., 
typed  the  Phase  III  report  and  first  draft  final  report.  Dr.  P.  A. 
Buckley,  National  Park  Service  and  Rutgers  University,  provided  assist- 
ance with  historical  information  on  colonial  waterbirds  in  New  Je"sey. 

Administrative  management  for  the  Manomet  Bird  Observatory  was  pro- 
vided by  Mr.  Joseph  A.  Hager,  Managing  Trustee,  Ms.  Kathleen  S.  Anderson, 
Executive  Director,  and  Mr.  Kenneth  A.  Youngstrom,  Director  of  Contract 
Operations . 


8 


CONTENTS 


Page 

SUMMARY  2 

PREFACE  7 

LIST  OF  TABLES  11 

LIST  OF  FIGURES  12 

PART  I:  INTRODUCTION  15 

Background  and  purpose  of  study  15 

Literature  review  17 

PART  II:  MATERIALS  AND  METHODS  20 

Description  of  the  study  area  20 

Dredged  material  sites  22 

Study  island  selection  23 

Vegetation  studies  24 

Substrates  and  soils  26 

Avifaunal  studies  26 

PART  III:  RESULTS  35 

Dredged  material  study  islands  35 

Description  of  islands  38 

VegetaJ:ion  studies  97 

Bird  studies  106 

Comparison  of  vegetation  on  study  islands  with  and 
without  bird  colonies  138 

PART  IV:  DISCUSSION  139 

Plant  succession  139 

Plant  comparisons  between  study  islands  with  and 

without  colonies  141 

Bird-plant  associations  142 

Bird  effects  upon  plants  144 

PART  V:  CONCLUSIONS  AND  RECOMMENDATIONS  147 

Conclusions  147 

Recommendations  148 

LITERATURE  CITED  154 


9 


Page 


APPENDIX  A:  A HISTORICAL  PERSPECTIVE  (on  microfiche  in  pocket 


of  inside  back  cover)  A1 

APPENDIX  B:  VEGETATION  ANALYSIS  (on  microfiche 

in  pocket  of  inside  back  cover)  B1 

APPENDIX  C:  MISCELLANEOUS  MAPS  AND  FIGURES  Cl 

APPENDIX  D:  PHOTOGRAPHS  OF  THE  21  STUDY  ISLANDS  D1 


r 


LIST  OF  TABLES 

1.  Colonial  wading  bird  and  seabird  aerial  survey  key 

Co  field  data  codes 

2.  Physical  characteristics  of  study  islands 

3.  Plant  species  found  on  New  Jersey  dredged  material 

study  islands,  1977 

4.  Deposit  age  and  serai  stage  relationships 

5.  List  of  colonial  nesting  seabirds  and  wading  birds 

in  New  Jersey 

6.  1977  coastal  nest  sites 

7.  Colonial  seabird  and  wading  bird  census  and  survey 
results  (Cape  May  to  Manasquan  Inlet-  June,  1977). 

8.  Colony  data  on  study  islands 

9.  Plant  communities  on  study  island  colony  sites.... 

I 


^ A 


PAGE 

31 

36 

98 

107 

109 

112 

120 

121 

143 


LIST  OF  FIGURES 


Page 


1.  New  Jersey  study  area  16 

2.  Colonial  wading  bird  and  seabird  aerial  survey 

field  data  sheet  30 

3.  Vegetation  map  of  study  island  A12  AO 

A.  Map  of  least  tern  colony  on  study  island  A12  A1 

5.  Vegetation  map  of  study  island  A12  North  A3 

6.  Drift  map  of  study  island  A35  A5 

7.  Vegetation  map  of  study  island  A35  A6 

8.  Map  of  common  tern-black  skimmer  colony  on  study 

island  A35  A8 

9.  Vegetation  map  of  study  island  AA3a  A9 

10.  Vegetation  map  of  study  island  A5A  51 

11.  Map  of  least  tern  colony  on  study  island  A5A  53 

12.  Vegetation  map  of  study  island  A5B  5A 

13.  Vegetation  map  of  study  island  X27  56 

1A.  Map  of  heron-gull  colonies  on  study  island  X27 58 

15.  Vegetation  map  of  study  island  51B  60 

16.  Vegetation  map  of  study  island  A61c 62 

17.  Map  of  heron-gull  colonies  of  study  island  A61c 6A 

18.  Vegetation  map  of  study  island  A59a  66 

19.  Vegetation  map  of  study  island  85  dmi  68 

20.  Map  of  heronry  of  study  island  85  dmi  69 

21.  Vegetation  map  of  study  island  85  South  71 


12 


Page 


22.  Vegetation  map  of  study  island  98A 73 

23.  Map  of  gull  colony  on  study  island  98A  74 

24.  Vegetation  map  of  study  island  108B  76 

25.  Vegetation  map  of  study  island  98B  North  78 

26.  Heron-gull  colonies  on  study  island  98B  North  79 

27.  Vegetation  map  of  study  island  98B  South  81 

28.  Map  of  heronry  on  study  island  98  B South  83 

29a.  Vegetation  map  of  study  island  78B  Soutli  , 

Section  1 84 

29b.  Vegetation  map  of  study  island  78B  South, 

Section  2 85 

30.  Vegetation  map  of  study  island  103 88 

31.  Map  of  gull  colony  on  study  island  103 89 

32.  Vegetation  map  of  study  island  85C 91 

33.  Vegetation  map  of  study  island  109  93 

34.  Map  of  heronry  of  study  island  109 94 

35.  Vegetation  map  of  study  island  109  South 96 

36.  Wading  bird  species  distribution  on  colony  sites, 

showing  percentages  of  heron  sites  hy  species Ill 

37.  Wading  bird  species  population  distribution, 

showing  percentages  of  species  in  the  total 

New  Jersey  population  123 

38.  Colony  site  distribution,  showing  percentages 

of  total  sites  on  three  different  habitats  126 


13 


Page 


39.  Population  distribution  of  colonial  waterbirds  in 

New  Jersey,  showing  percentages  using 

four  different  habitats 127 

40.  Wading  bird  distribution,  showing  percentages 

of  use  of  three  habitats 128 

41.  Wading  bird  colony  distribution,  showing 

percentages  of  colonies  occurring  on 

three  different  habitats 129 

42.  Wading  bird  colony  habitat  distribution 

by  species,  showing  percentages  of  colonies 

in  three  different  habitats 130 

43.  Wading  bird  species  distribution 

by  colony  habitat,  showing  percentages 

of  breeding  pairs 131 

44.  Gull  colony  habitat,  showing  percentages 

of  colony  sites  on  three  different  habitats 132 

45.  Gull  species  distribution  by  colony  site  habitat, 

showing  percentages  of  all  three  gull  species 

use  of  three  different  habitats 133 

46.  Tern-skimmer  colony  habitat,  showing 

percentages  of  colony  sites  by  species  134 

47.  Tern-skimmer  species  distribution  by  colony  site 

habitat,  showing  percentages  of  breeding  pairs 

by  species  on  four  different  habitats 135 


14 


1 


USE  OF  DREDGED  MATERIAL  ISLANDS  BY  COLONIAL  SEABIRDS 
AND  WADING  BIRDS  IN  NEW  JERSEY 

PART  I:  INTRODUCTION 

Background  and  Purpose  of  Study 

1.  This  report  was  prepared  under  the  sponsorship  of  the  U.S.  Army 
Corps  of  Engineers  Dredged  Material  Research  Program  (DMRP) . It  is  one 
of  several  studies,  conducted  on  a nationwide  basis,  to  assess  the  po- 
tential value  of  dredged  material  islands.  The  purpose  of  this  study 
was  to  determine  (a)  the  use  of  dredged  material  islands  in  New  Jersey 
by  colonial  nesting  seabirds  and  wading  birds,  (b)  the  succession  of 
vegetation  on  dredged  material  islands  used  by  these  colonial  nesting 
species,  and  (c)  any  relationships  between  succession  of  vegetation 

and  colonial  nesting  species.  The  results  of  this  study  along  with 
several  similar  studies  in  other  parts  of  the  United  States  will  be 
used  to  provide  information  useful  to  the  future  creation,  development, 
and  management  of  dredged  material  islands  as  possible  areas  for  wild- 
life habitat  development. 

2.  The  New  Jersey  study  was  divided  into  five  phases:  Phase  I 
was  concerned  with  the  location  of  dredged  material  islands  within  the 
specific  study  area  which  coincided  with  the  length  (190.7  km)  of  the 
New  Jersey  Intracoastal  Waterway  from  Cape  May  Inlet  in  the  south  to 
Manasquan  Inlet  in  the  North  (Figui  1);  Phase  II  was  concerned  with 
the  past  history  of  colonial  nesting  seabird  and  wading  bird  species 

in  New  Jersey,  and  data  are  presented  in  detail  in  Appendix  A;  Phase  III 
was  concerned  with  determining  vegetation  patterns  and  succession  on 
21  dredged  material  islands  chosen  for  detailed  analysis  and  these 
results  are  presented  in  Appendix  B;  Phase  IV  was  concerned  with  the 
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, 

use  of  dredged  material  islands  by  colonial  nesting  birds  in  New  Jersey 
during  the  1977  breeding  season;  and  Phase  V was  concerned  with  documenta- 
tion of  factors  influencing  the  use  and  selection  of  dredged  material 
islands  as  nest  sites  by  colonially  nesting  species. 

Literature  Review 

3.  Scientific  literature  pertaining  to  the  use  of  dredged  mater- 
ial islands  by  colonial  nesting  seabirds  and  wading  birds  in  New  Jersey 
is  relatively  scarce.  Stone  (1937)  presented  one  of  the  earliest 
references  to  bird  use  of  dredged  material  sites  in  New  Jersey.  In  the 
early  1970's  Downing  (1973),  Fisk  (1974)  and  Buckley  and  Buckley  (1974) 
noted  use  of  dredged  material  areas  for  nesting  sites  in  the  New  Jersey 
area.  More  recently,  Kane  and  Farrar  (1976,  1977)  also  noted  whether 
or  not  colonies  were  located  on  "spoil"  sites  in  the  colonial  bird 
surveys  sponsored  by  the  New  Jersey  Audubon  Society  and  U.S.  Fish  and 
Wildlife  Service. 

4.  In  1928  Stone  (1937)  observed  that  common  terns,  black  skimmers, 
and  least  terns  were  utilizing  areas  in  the  meadows  (salt  marshes)  be- 
hind the  barrier  islands  where  sand  dredged  from  the  Intra coastal 
Waterway  channel  had  been  deposited.  Stone  also  referred  to  black 
skimmers  nesting  behind  Brigantine  on  a sand  flat  on  the  meadows  re- 
sulting from  "dredging  out  the  channel."  In  1925,  Charles  Urner  wrote 
to  Stone  describing  a "high  sand  island  created  by  the  dredging  of  the 
channel"  north  of  Little  Beach  Island  near  Brant  Beach,  where  he  had 
located  a pair  of  nesting  black  skimmers.  This  colony  grew  and  was 
present  until  at  least  1937  with  up  to  75  pairs  breeding  there.  Stone 
also  noted  that  in  addition  to  sand  placed  upon  the  salt  marshes  being 
utilized  as  nest  sites,  low  marsh  islands  "partly  covered  by  dredgings 
of  sand  from  the  channel"  were  also  being  used  by  common  terns  for  nest 
sites. 

5.  Least  terns  that  require  bare  sand,  gravel,  or  cobble  for 
nesting  were  recognized  by  Stone  as  being  in  serious  trouble  in  New 
Jersey  because  of  the  loss  of  beachfront  colony  sites  from  heavy 


17 


' 

j 


I 


development  in  the  1920's,  combined  with  the  species'  extirpation  as  a 

breeding  species  in  New  Jersey  during  slaughters  by  the  millinery  trade 

of  the  late  1800's.  Stone's  words  written  in  1937  are  pertinent  today... 

Unfortunately  the  status  of  the  least  tern  is  rather  pre- 
carious since  the  beaches  which  are  its  true  home  are  al- 
most entirely  taken  over  by  building  operations  and  resort 
developments  while  people  and  dogs  constantly  disturb  the 
birds  during  the  early  summer  when  they  should  be  free  from 
persecution.  Were  it  not  for  the  recent  sand  flats  left  by 
the  dredges  in  deepening  the  inland  waterway  they  would 
probably  ere  now  have  again  taken  their  departure.  Whether 
they  will  permanently  establish  themselves  on  these  more 
or  less  artificial  nesting  grounds  remains  to  be  seen. 

Unfortunately,  least  terns  and  black  skimmers  are  today  both  on  the 

New  Jersey  endangered  species  list.  Both  species  nest  on  frequently 

disturbed  dredged  material  sites  that  interfere  with  these  species' 

successful  production  of  young. 

6.  The  utilization  of  dredged  material  islands  by  wading  birds 
(herons,  egrets,  ibises)  in  New  Jersey  has  not  been  specifically  dis- 
cussed in  the  scientific  literature  except  for  brief  mention  of  certain 
colonies  as  being  located  on  "spoil  islands"  by  Burger  (1978)  and  Kane 
and  Farrar  (1976). 

7 . The  importance  of  dredged  material  islands  in  providing  com- 
paratively undisturbed  nesting  habitat  for  colonially  nesting  seabirds 
and  wading  birds  had  been  generally  overlooked  until  the  late  1960 's 
and  early  1970' s,  when  several  researchers  independently  began  inves- 
tigating the  use  of  these  sites  as  a wildlife  resource.  Preliminary 
nesting  bird  surveys  of  least  terns  by  Fisk  (1974)  and  Downing  (1973) 
also  helped  to  focus  interest  on  dredged  material  sites  as  potential 
nesting  habitat  along  the  Atlantic  coast.  Florida  (Carlson  1972), 

Texas  (Barnes  1971,  McMurry  1971,  Simersky  1971),  North  Carolina  (Soots 
and  Parnell  1975a,  1975b;  Buckley  and  Buckley  1973,  1974,  1977), 

Virginia  (Buckley  and  Buckley  1974,  1977),  and  New  York  (Buckley  and 
Buckley  1974,  1977)  have  all  been  the  sites  of  some  investigation  into 
the  use  of  dredged  material  islands  by  colonial  nesting  waterbirds.  The 
potential  of  dredged  material  islands  as  sites  that  could  be  managed  to 
provide  desirable  breeding  habitat  for  colonial  nesting  species  in  areas 
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where  natural  habitat  is  no  longer  available  or  is  becoming  reduced 
through  human  activities,  has  also  been  studied  and  discussed  in  the 
literature  by  Soots  and  Parnell  (1975a,  1975b)  and  Buckley  and  Buckley 
(1974,  1976,  1977). 


PART  II:  MATERIALS  AND  METHODS 


8.  New  Jersey  is  the  fifth  smallest  state,  having  a land  area  of 

2 

only  12,084  km  . It  is  267  km  long  and  only  91.7  km  at  its  widest 
point.  The  1970  census  figures  indicated  that  New  Jersey  had  a popula- 
tion of  over  seven  million  people  giving  it  a density  of  over 
1600  persons  per  km^.  In  addition,  the  state  lies  between  two  major 
urban  population  centers,  Philadelphia  to  the  south  and  New  York  City 
to  the  north.  Coastal  New  Jersey  extends  from  the  top  of  Sandy  Hook 
spit  to  the  tip  of  Cape  May  Point,  a distance  of  241  km.  This  area  con- 
tinually faces  heavy  population  pressures  for  recreational  and  living 
space  (Buckley  and  Buckley  1977)  with  the  accompanying  coastal  develop- 
ment . 

9.  The  specific  study  area  in  New  Jersey  was  the  area  along  the 
length  of  the  New  Jersey  Intracoastal  Waterway,  190.7  km  from  Manasquan 
Inlet  to  Cape  May  Inlet  (Figure  1).  This  area  coincides  with  New 
Jersey's  barrier  islands,  barrier  spits,  coastal  salt  marshes  (salt 
meadows),  major  back  bays  and  lagoons,  and  numerous  dredged  material 
islands.  It  traverses  Ocean,  Atlantic,  and  Cape  May  counties  and  pro- 
vides habitat  for  colonial  nesting  seabirds  and  wading  birds. 

10.  While  historically  most  of  these  species  were  dependent  upon 
New  Jersey  barrier  beaches  for  colony  nest  sites,  most  were  and  are 
still  dependent  upon  the  New  Jersey  salt  marshes  for  their  food.  With 
the  development  of  barrier  beaches  and  attendant  heavy  recreational  use, 
many  formerly  beach-nesting  species  are  now  also  dependent  upon  the  salt 
marshes  and  bays  for  nest  sites  as  well.  In  1954,  New  Jersey  had 
97,388  ha  of  coastal  wetlands.  By  1968,  10.5  percent  of  these  had  been 
permanently  destroyed  (Robichaud  and  Buell  1973).  New  Jersey  has  almost 
10  percent  of  the  total  wetlands  along  the  Atlantic  coast  and  more  of 
than  half  of  those  have  been  severely  modified  (Gusey  1976,  Jacobsen 
1965,  Crawford  1974).  Within  New  Jersey,  salt  marshes  represent  only 
4.5  percent  of  the  total  acreage.  However,  they  support  the  state's 
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finfish  and  shellfish  industries  and  those  of  other  east  coast  states 
as  well. 

11.  The  most  serious  changes  in  the  New  Jersey  salt  marshes  have 
resulted  from  their  physical  alteration  by  human  activities.  Efforts 
to  control  mosquitoes  in  the  early  1900's  resulted  in  the  draining  of 
rich  and  productive  shallow  pools  and  pannes.  Ditching  of  the  salt 
marshes  was  begun  in  1912  and  greatly  expanded  in  1933  when  large  amounts 
of  labor  were  available  during  the  depression.  Ditching  is  still  used 

by  mosquito  control  commissions  in  New  Jersey,  and  their  efforts  have 
greatly  modified  the  salt  marshes  since  the  early  1900's.  During  this 
time,  heavy  widespread  construction  on  the  oceanfront  and  increasing 
demand  for  land  in  this  area  led  to  filling  and  dredging  activities  in 
addition  to  those  begun  in  1908  for  navigation  channels  (Nordstrom 
et  al.  1974).  These  activities  carried  on  by  various  Federal,  State, 
municipal,  and  local  bodies,  as  well  as  by  individual  land  owners,  had 
little  or  no  regulation,  so  destruction  of  large  areas  of  salt  marsh 
occurred  when  high  spots  were  created.  Dredged  material  islands  were 
apparently  created  on  pre-existing  salt  marsh  or  pre-existing  salt 
marsh  islands,  as  well  as  in  shallow  bay  waters  behind  the  barrier 
beaches  and  in  inlet  areas,  although  little  or  no  record  of  their  crea- 
tion exists. 

12.  A more  detailed  account  of  the  study  area  and  its  present  and 
past  development  is  provided  in  Appendix  A.  Today  the  area  is  very 
heavily  developed  above  the  Island  Beach  (now  a state  park) . Varying 
degrees  of  development  are  present  on  the  barrier  islands  below  here. 
Brigantine  National  Wildlife  Refuge  provides  over  8173  ha  of  protected 
salt  marsh  area  and  is  heavily  utilized  by  colonial  nesting  species. 

Stone  Harbor  Sanctuary,  a municipally  owned  wildlife  refuge,  and  one 

of  the  last  remaining  pieces  of  maritime  forest  left  on  the  Jersey 
coast,  harbors  the  largest  heronry  in  New  Jersey.  Heavy  recreational 
use  and  development  of  New  Jersey  beaches  have  left  very  few  undistur- 
bed areas  for  nesting  birds  to  utilize.  Despite  the  intensive  develop- 
ment of  the  barrier  beaches,  the  marshes  and  bays  behind  them  are  still 
comparatively  undisturbed  though  mostly  ditched.  Dredging  operations 
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have  produced  a number  of  islands  in  these  marshes  and  these,  coupled 
with  other  high  spots  of  under termined,  but  suspected,  dredged  material 
origin  throughout  much  of  the  south  Jersey  marshes  have  provided  alter- 
natives to  the  former  nesting  sites  destroyed  on  the  barrier  islands. 

It  is  here  that  most  of  the  species  examined  in  this  study  are  now  found. 

Dredged  Material  Sites 

13.  The  specific  study  area  contains  numerous  islands  that  are 

of  dredged  material  origin.  The  New  Jersey  portion  of  the  Intracoastal 
Waterway  was  constructed  by  the  State  from  1908-1916  and  was  later 
turned  over  to  Federal  control  in  1945  (Nordstrom  et  al.  1974).  The 
State  maintained  the  channel  at  a depth  of  1.8  m and  the  U.  S.  Army 
Engineer  District,  Philadelphia,  the  Federal  agency  that  is  now  res- 
ponsible for  its  maintenance  and  operation,  has  also  maintained  a 
channel  depth  at  1.8  m.  In  New  Jersey,  a channel  depth  of  3.1  to 
3.7  m is  maintained  to  provide  for  ferries  and  larger  boats.  The  dredg- 
ing operations  associated  with  maintaining  this  navigation  channel  have 
been  responsible  for  the  deposition  of  a large  part  of  the  dredged  ma- 
terial in  the  specific  study  area  in  New  Jersey.  Records  of  the  precise 
locations  where  this  material  was  deposited  were  not  systematically  kept 
by  either  the  State  or  the  U.S.  Army  Corps  of  Engineers  until  recently, 
so  the  exact  determination  of  locations  of  islands  of  dredged  material 
origin  in  New  Jersey  has  been  extremely  difficult.  Compounding  the  lack 
of  State  or  Federal  records  were  the  dredging  and  filling  activities  of 
local  and  private  interests  with  little  or  no  supervision.  Local  mos- 
quito control  ditching  activities  also  contributed  to  dredged  material 
deposition  on  the  salt  marshes,  salt  marsh  islands,  and  shallow  waters 
of  this  area.  State  officials  now  consider  any  areas  of  higher  eleva- 
tion in  the  marshes  to  be  of  probable  dredged  material  origin  (personal 
communication,  December  1976,  Dr.  Tom  Hampton,  Office  of  Wetlands 
Management,  New  Jersey  Department  of  Environmental  Protection,  Trenton, 
New  Jersey) . 

14.  A study  concerned  with  the  environmental  impact  of  maintenance 


dredging  of  the  New  Jersey  Intracoastal  Waterway  was  published 
(Nordstrom  et  al.  1974)  by  the  Marine  Sciences  Center  of  Rutgers 
University,  New  Brunswick,  New  Jersey.  This  study  indicated  sites  along 
the  waterway  used  for  dredged  material  disposal  or  recommended  as  alter- 
native sites  in  1974  appeared  upon  inspection  in  1977  to  have  been  used 
some  time  in  the  past  for  disposal . Ages  or  dates  of  last 
deposition  of  these  sites  were  not  provided  in  Nordstrom  et  al . (1974). 

A "Final  Environmental  Impact  Statement"  issued  by  the  Philadelphia 
District  in  1975  is  based  upon  the  Nordstrom  report. 

15.  The  Ocean  County  Mosquito  Control  Commission,  concerned  with 
the  problem  of  disposal  locations  acting  as  mosquito  breeding  grounds 
(Shisler  1977)  and  especially  the  diked  disposal  areas  where  improper 
drainage  and  standing  water  provide  prime  mosquito  breeding  habitat, 
instituted  a study  to  collect  and  evaluate  data  concerning  mosquito 
problems  associated  with  dredged  material  sites  in  New  Jersey.  As  part 
of  that  study,  several  dredged  material  disposal  areas  were  located. 
Additional  data  on  lo  tions  were  obtained  from  the  Ocean  County  Mosquito 
Commission  but  dates  of  apposition  were  not  available. 

16.  Figure  Cl  of  Appendix  C presents  the  locations  of  dredged 
material  study  islands  whose  dredged  material  origins  were  recorded  by 
either  the  U.  S.  Army  Corps  of  Engineers  or  the  Ocean  Study  Mosquito 
Commission.  A listing  of  definitely  known  dredged  material  sites  along 
the  New  Jersey  Intracoastal  Waterway,  including  their  latitude,  longi- 
tude, names  (if  available),  and  estimated  (in  most  cases)  size  and  age, 
is  found  in  Table  Cl. 


Study  Island  Selection 

17  Final  selection  of  10  dredged  material  sites  without  and 
li  dredged  material  sites  with  colonial  nesting  seabirds  and  wading 
birds  for  intensive  analyses  of  vegetation  and  avifauna  was  made  in 
early  June  1977.  Study  islands  tentatively  selected  in  May 

for  intensive  study  later  proved  to  be  infeasible  for  use  as  study 
islands.  Plans  by  the  Philadelphia  District  of  the  U.S.  Army  Corps  of 
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Engineers  to  use  several  previously  selected  sites  as  dredged  material 
disposal  areas  during  May-August  of  1977  precluded  their  use  as  study 
islands.  A number  of  sites  that  had  been  selected  for  study  in  May 
because  they  supported  appropriate  vegetation  and  no  colonial  nesting 
species  were  found  to  have  nesting  birds  in  June.  Conversely,  several 
islands  selected  in  May,  because  of  wading  bixds  nesting  on  them,  were 
found  deserted  in  June.  Thus  final  selection  of  islands  was  not  possi- 
ble until  the  second  survey  in  June. 

18.  Parameters  used  in  selection  of  study  islands  with  colonies 
were  based  upon  the  avian  species  composition  and  population  of  the 
island,  as  well  as  its  location  and  age  if  known.  Eleven  sites  support- 
ing bird  colonies  were  selected  because  one  dredged  material  site  had 
two  distinct  dredged  material  deposits  physically  separated  by  salt 
marsh  and  creeks,  each  one  supporting  a heronry  with  one  also  support- 
ing a gull  colony.  Vegetation  study  islands  were  selected  for  com- 
parison to  those  supporting  colonies  based  upon  a best  approximation 

of  their  similarity  in  size,  location  and  habitat.  Age  data,  when 
available,  were  also  an  important  factor.  Consideration  was  also  given 
to  attainment  of  an  equitable  distribution  of  study  sites  along  the 
length  of  the  New  Jersey  Intracoastal  Waterway  in  order  to  include  the 
possibility  of  geographic  variation  in  plant  composition  acting  as  a 
factor  in  colony  site  selection. 

19.  Study  island  locations  are  shown  in  Figure  Cl  and  their 
physical  and  biological  characteristics  are  discussed  in  detail  in 
Appendix  B,  as  well  as  in  Part  III  of  this  report. 

Vegetation  Studies 

20.  In  order  to  determine  patterns  of  succession  of  vegetation 
on  dredged  material  study  islands,  several  methods  of  analysis  of  the 
vegetation  growing  on  these  islands  were  employed.  Appendix  B presents 
a detailed  discussion  of  these  methods.  A summary  is  presented  here. 
Photointerpretation 

21.  Major  plant  communities  were  mapped  using  false-color  infrared 
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Ektachrome  transparencies  of  each  study  island,  taken  as  part  of  the 
study  during  July-August  1977  from  an  altitude  of  308  m.  Photointerpre- 
tation was  augmented  by  onsite  ground  truthing.  Photointerpretation 
and  analysis  followed  standard  procedures  (Anderson  and  Webber  1973, 

Avery  1968,  Fornes  and  Reimold  1973).  Initial  analysis  produced  43 
tentative  recognizable  plant  associations  which  were  reduced  to  15  plant 
communities.  Vegetation  maps  were  prepared  from  these  15  plant  communi- 
ty designations,  which  were  based  upon  dominant  species  composition, 
ground  cover,  and  visual  density.  Onsite  ground  truthing  and  field 
transects  enabled  accurate  determination  of  photographic  scales  and 
distances. 

Sampling  techniques 

22.  Ground  sampling  techniques  included  general  field  reconnais- 
sance, line  intercept,  and  quadrat  sampling  methods  (Oosting  1958, 
Phillips  1959).  All  study  islands  were  surveyed  aerially  by  fixed-wing 
aircraft,  and  photographs  and  notes  pertaining  to  their  vegetation  were 
taken.  Ground  sampling  techniques  and  visual  observation  were  used  to 
determine  criteria  for  classification  of  frequency,  cover,  and  height 
classes  for  dominant  or  major  plant  species  found  on  the  21  study 
islands.  Table  Bl,  Appendix  B presents  these  classes  and  their  equiva- 
lents. Four  frequency  classes  were  determined  based  upon  species  pre- 
sence in  quadrats.  Cover  was  divided  into  five  classes  based  upon 

the  percent  of  ground  covered  in  all  quadrats.  Height  was  divided  into 
six  classes  ranging  from  0 to  10.0  m.  Dominant  plant  species  were  de- 
termined by  their  frequency  of  occurrence  across  all  quadrats  sampled 
on  all  study  islands.  Species  exhibiting  the  highest  percent  frequency 
and  having  a cover  class  of  at  least  6 to  25  percent  were  determined  to 
be  dominant  species.  The  area  covered  by  each  study  island  and  plant 
community  was  determined  by  use  of  a dot  grid. 

Preservation  of  specimens 

23.  Specimens  of  100  plant  species  were  collected  on  the  study 
islands.  Species  verification  and/or  identification  was  made  by 

Dr.  Harry  E.  Ahles,  Herbarium  Curator  at  the  University  of  Massachusetts, 
Amherst,  MA  and  co-author  of  The  Manual  of  the  Vascular  Flora  of  the 


Carolinas . Five  species  were  not  collected  and  are  so  noted  in  Table  3. 
Voucher  specimens  are  on  file  at  WES. 

Substrates  and  Soils 


24.  Dredged  material  removed  from  the  New  Jersey  Intracoastal 
Waterway  consisted  of  sand,  clay,  silt,  peat,  pebbles,  and  shell  and 
varied  with  location  along  the  Waterway  (Nordstrom  et  al.  1974).  Soil 
samples  representative  of  the  upper  15  cm  of  soil  were  collected  in 
the  major  plant  communities  on  each  study  island.  Samples  were  collect- 
ed both  along  transect  lines  and  within  major  plant  communities  not 
along  transect  lines.  Samples  were  collected  on  all  study  islands  and 
labeled  as  to  island,  location  on  the  island,  and  date.  Approximately 
45  kg  of  soil  samples  were  shipped  to  WES.  Soil  analysis  was  not  a 
part  of  this  study,  though  it  is  hoped  that  these  samples  can  be  analyzed 
chemically  and  physically  in  order  to  help  determine  factors  affecting 
growth  and  succession  on  dredged  material  islands  in  New  Jersey. 

Avifaunal  Studies 


Survey  of  colony  sites 

25.  The  length  of  the  New  Jersey  Intracoastal  Waterway  was  sur- 
veyed during  early  May  1977  and  again  during  the  first  two  weeks  of 
June  1977  to  locate  colonies  in  the  specific  study  area.  In  the  May 
survey,  barrier  beaches  bordering  the  Intracoastal  Waterway  were  sur- 
veyed as  well  as  the  salt  marshes  and  bays  surrounding  the  Waterway. 

The  June  survey  area  was  confined  to  the  length  of  the  Waterway  and  to 

a 1.60-km-wide  swath  to  either  side  of  the  midline  of  the  Waterway  chan- 
nel. In  some  instances,  colonies  located  during  the  May  survey  were 
surveyed  again  in  June  despite  being  outside  of  these  boundaries. 

26.  The  locations  of  colonies  observed  during  these  surveys  were 
noted  on  hydrographic  charts  numbered  12,324  (Sandy  Hook  to  Little  Egg 
Harbor)  and  12,316  (Little  Egg  Harbor  to  Cape  May),  published  by  the 
National  Oceanic  and  Atmospheric  Administration  in  January  1977.  Sites 


of  1976  colonies  were  inspected  closely  as  were  sites  observed  to  have 
appropriate  species  flying  to,  from,  or  around  them,  as  well  as  birds 
loafing  or  feeding  upon  them,  or  nearby. 

27.  The  conveyance  used  for  both  surveys  was  a five-passenger 
(including  pilot)  Bell  Jet  Ranger  11,  Model  206B  helicopter.  An  obser- 
ver was  positioned  on  each  side  of  the  machine  in  the  rear  and  a third 
observer  was  seated  next  to  the  pilot  in  the  front.  The  speed  flown 
during  surveying  operations  was  relatively  slow  during  the  actual  sur- 
veying activities.  Surveying  altitudes  varied  from  15  to  60  m depending 
upon  location  and  development  or  obstructions  in  the  areas  being  flown 
over . 

28.  Island  and  barrier  beach  locations  were  surveyed  by  flying 
directly  over  them.  Salt  marsh  areas  were  surveyed  by  flying  in  a 
looping  grid  pattern  and  in  decreasing  concentric  circles.  When  birds 
were  observed,  altitude  and  speed  were  reduced,  and  the  site  was  cir- 
cled to  determine  if  actual  nesting  was  occurring.  In  some  areas  where 
nesting  was  in  doubt  but  there  were  numbers  of  birds  present,  it  was 
necessary  to  hover  over  the  location  (at  a distance  safe  enough  to  cause 
no  damage  to  the  site  from  blowing  debris  or  prop  wash)  to  determine  if 
nests  were  present.  This  was  done  most  often  in  small  heronries  where 
nests  were  not  immediately  visible.  Once  a colony  nesting  site  was 
located,  counts  were  made. 

Census  of  colony  sites 

29.  Census  techniques  used  in  this  study  were  concerned  with  the 
determination  of  the  species  present  and  the  numbers  of  breeding  adults 
inhabiting  each  colony.  The  term  "census"  io  used  as  defined  by 
Buckley  and  Buckley  (1976) . 

30.  Once  a site  was  determined  to  harbor  an  active  colony,  the 
altitude  and  speed  of  the  helicopter  were  reduced  and  the  colony  was 
circled  in  both  a clockwise  and  counterclockwise  direction  so  that  ob- 
servers on  both  sides  of  the  aircraft  could  observe  the  colony  and  its 
inhabitants.  Population  determinations  followed  procedures  already 
field  tested  during  colonial  waterbird  censusing  on  Long  Island,  NY 
(Buckley  et  al.  1977). 
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31.  Breeding  adults  in  smaller  colonies  (under  150)  were  counted, 
either  as  they  flew  off  their  nests  or  while  they  sat  on  them.  In  some 
instances,  nests  were  also  counted  when  they  were  visible,  as  were  clutch 
sizes  and  the  number  of  young  present  in  the  nests.  In  large  colonies, 
the  site  was  circled  several  times  in  both  clockwise  and  counterclock- 
wise directions,  sectional  counts  being  taken  and  totalled  to  obtain  the 
total  population  per  species.  Use  of  the  helicopter's  hovering  abilities 
facilitated  censusing  in  large  colonies,  especially  of  heronries  in 
dense  vegetation.  In  these  situations,  hovering  was  used  at  a safe  dis- 
tance from  the  colony  while  counts  were  made  of  breeding  adults.  This 
procedure  afforded  an  excellent  view  of  birds  flying  in  and  out  of  the 
colony,  of  nest  locations,  and  of  nest  contents.  It  was  possible  to 
count  birds  nesting  at  the  lower  levels  of  the  canopy  as  well  as  birds 
scurrying  through  vegetation  beneath  the  canopy. 

32.  Census  methods  also  included  the  deliberate  flushing  of 
common,  least,  and  Forster's  terns  from  their  nests  by  hovering  at  an 
altitude  of  approximately  15  m over  colony  sites.  The  birds  were  then 
counted  either  singly  or  by  extrapolating  from  the  number  of  birds  in 

a small  section  of  the  flying  flock  multiplied  by  the  approximate  number 
of  similar  sections.  This  technique  caused  minimal  disturbance  of  short 
duration  (1  to  5 minutes)  and  also  enabled  observation  of  the  reproduc- 
tive stage  of  the  colony.  Many  birds  seemed  habituated  to  this  form  of 
disturbance  and  did  not  leave  their  nests,  clinging  to  them  despite 
strong  downdrafts  created  by  the  aircraft's  main  rotor.  Almost  all  re- 
turned to  their  nests  within  2 to  5 minutes  after  being  censused. 

33.  Colonies  located  on  dredged  material  islands  selected  as 
study  islands  were  also  censused  by  onground  methods.  The  helicopter 
was  set  down  in  an  area  as  far  from  the  actual  colony  site  as  possible, 
which  allowed  investigation  of  the  entire  site  with  only  minimal  dis- 
turbance to  the  nesting  birds.  The  colony  was  first  inspected  from  its 
periphery.  The  locations  of  nests  and  species  were  noted  and  then  the 
colony  area  was  entered.  Species  composition  and  population  were  ob- 
served as  the  birds  left  their  nests.  Nests  that  were  visible  were 
investigated  as  to  their  contents  and  construction  materials.  Their 


substrate  was  also  noted.  Counts  were  made  of  the  birds  flying  over 
their  nesting  as  well  as  those  sitting  on  their  nests  or  nearby  roosts. 
Colony  sites  that  were  densely  vegetated  and/or  densely  populated  were 
not  traversed  when  disturbance  factors  outweighed  the  necessity  for  data 
gathering  from  the  ground.  In  colonies  where  disturbance  would  be 
minimal,  nests  were  counted  in  addition  to  the  adult  population. 

Recording  of  data 

34.  Data  gathered  during  aerial  surveying,  ground  truthing,  and 
censusing  of  the  study  area  and  of  dredged  material  islands  were  re- 
corded on  field  data  sheets  designed  especially  for  this  project 
(Figure  2).  Data  gathered  included:  colony  name,  site  latitude  and 
longitude,  date,  time,  dredged  material  island  number,  the  colony  areal 
extent,  county,  if  the  island  was  diked  or  undiked,  colony  number, 
general  colony  habitat,  colony  history  (if  known),  with  any  other 
pertinent  data  under  a remarks  category,  species  present,  total  popula- 
tion in  pairs,  nesting  stage,  and  the  nest  site  substrate.  The  cate- 
gories of  general  colony  habitat,  colony  areal  extent,  nesting  state, 

and  nest  site  substrate  were  given  numerical  codes  (Table  1)  correspond- 
ing to  the  various  habitats,  position  on  the  colony  site,  stage  of  the 
reproductive  cycle,  vegetation,  and  soil  substrates  found  within  the 
study  area.  The  colony  number  and  location  were  recorded  on  hydrographic 
charts  for  later  reference.  Figure  C2  in  Appendix  C shows  the  colony 
sites  recorded  in  1977  along  the  New  Jersey  Intracoastal  Waterway.  In 
some  instances  colony  sites  are  shown  despite  their  location  outside  the 
boundaries  of  the  specific  study  area. 

35.  Aerial  color  photographs  (35-mm  transparencies)  were  taken 
of  each  colony  site  at  the  time  of  the  census  and  survey.  Sketches  of 
the  colony  sites  and  vegetation  on  the  study  sites  were  also  made  and 
photographs  (color,  35-mm  transparencies)  were  also  taken  of  the  colony 
sites  from  the  ground. 

Data  disposition 

36.  Field  data  sheets,  hydrographic  charts  showing  colony  site 
locations  in  1977,  35-mm  color  transparencies  of  colonies  of  colonial 
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seabirds  and  wading  birds  nesting  in  the  specific  study  area,  35-mm 
transparencies  of  dredged  material  islands  along  the  New  Jersey 
Intracoastal  Waterway,  and  false-color,  infrared  aerial  imagery  of  the 
21  dredged  material  study  islands  in  New  Jersey,  were  sent  to  WES. 
Analysis 

37.  Analysis  of  the  data  was  confined  to  examination  of  the 
general  habitat  of  all  colonies  located  on  tuese  surveys.  The  popula- 
tion numbers  of  the  species  censused,  as  well  as  the  number  of  colony 
sites  found  in  each  of  the  ten  habitat  types,  were  compared.  Data 
gathered  on  the  11  dredged  material  bird  study  sites  were  analyzed  in 
more  detail.  The  environmental  setting  of  each  colony  was  examined  in 
detail.  Bird  colony  maps  for  each  study  island  were  prepared  as  over- 
lay maps  to  be  fitted  over  the  vegetation  maps  of  the  study  islands. 

The  colony  area  and  each  part  of  the  colony  within  differing  plant 
communities  were  determined  from  these  maps  by  use  of  a dot  grid. 

38.  Plant  communities  on  study  islands  without  bird  colonies 
were  compared  to  plant  communities  on  study  islands  with  bird  colonies, 
with  emphasis  being  placed  upon  those  plant  communities  present  within 
colonies.  It  was  necessary  to  analyze  plant  communities  in  detail  to 
determine  similarities  and  differences  between  the  21  study  islands. 
Statistical  tests  were  used  to  determine  the  significance  of 
relationships  and  differences  and  to  look  for  relationships  among 
islands,  plant  communities,  and  bird  colonies. 

39.  Statistical  methods.  All  statistical  testing  and  mathemati- 
cal computations  were  done  on  a programmable  pocket  computer  using  pre- 
programmed statistical  tests,  or  by  writing  programs  for  short,  repeti- 
tive tests  when  those  were  not  already  avilable.  General  statistical 
references  used  were  Sokal  and  Rohlf  (1969)  for  parametric  tests 

and  Siegel  (1956)  and  Conover  (1971)  for  nonparametric  tests.  The  level 
for  all  tests  was  P = 0.05. 

40.  Frequency,  cover,  and  height  vegetation  data.  Frequency, 
cover,  and  height  classes  for  each  dominant  species  in  each  plant  com- 
munity sampled  were  averaged  to  obtain  one  set  of  frequency,  cover,  and 
height  scores  for  each  community  on  a dredged  material  study  island. 
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Vegetation  on  islands  with  birds  was  statistically  compared  to  islands 
without  birds  through  T-tests. 

41.  Importance  values  were  not  calculated.  Cover  and  height 
scores  were  added  whenever  available  for  plan  communities  on  each 
study  island. 

42.  Plant  community  distribution.  To  compare  plant  species  occur- 
rence and  associations,  the  homogeneity  of  distribution  was  tested  with 
the  Cochran  Q-test.  Plant  communities  on  all  study  islands  were  scored 
as  present  (+)  or  absent  (-)  on  both  vegetation  and  bird  study  islands 

in  two  row-by-column  formats.  They  were  analyzed  on  a bird  islands  vs. 
vegetation  islands  and  herons  islands  vs.  all  other  islands  basis  com- 
parison using  T-tests. 

43.  Avian  and  vegetation  diversity  indices.  In  an  attempt  to 
quantify  both  vegetation  and  bird  diversity  by  use  of  a single  measure, 
Shannon-Weiner  (Wilson  and  Bossert  1971,  Pielou  1977)  Indices  of 
Diversity  {H'  = -Z  P^  In  P^}  were  calculated  for  each  study  island.  Raw 
data  were  percentages  of  hectares  occupied  by  each  plant  community  on 
each  island  and  the  percent  occurrences  of  each  wading  bird  species  on 
each  bird  study  island  (Pielou  1977).  Plant  diversity  indices  for  all 
vegetation  study  islands  and  bird  islands  were  pooled  separately  and 
compared  by  use  of  t-tests.  Possible  relationships  between  plant  diver- 
sity indices  and  the  age  (based  upon  the  last  known  date  of  dredged 
material  deposition)  of  each  deposit  were  investigated  by  the  use  of 
regression  analysis,  using  plant  diversity  indices  as  the  dependent 
variable  and  age  as  the  independent  variable.  Plant  diversity  was  re- 
gressed on  deposit  size.  Bird  groups  other  than  herons  were  not  studied 
in  this  manner  because  they  were  not  sufficiently  diverse  in  colony 
species  composition  to  warrant  this  analysis. 

44.  Avian  and  vegetation  association  data.  Detailed  analyses  of 
the  interactions  between  birds  and  vegetation  were  generally  pursued  for 
only  the  wading  birds,  as  they  were  the  only  group  found  on  enough  study 
islands  with  large,  mixed-species  colonies  of  sufficient  size  and  dimen- 
sions to  allow  this.  Herring  gulls,  though  occasionally  containing  a 
few  great  black-backed  gulls  in  their  colonies,  were  the  only  other 
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birds  occurring  in  large  enough  numbers  and  at  enough  study  sites  to 
warrant  analyses.  Cochran  Q-tests  were  used  for  analysis. 

45.  An  association  matrix  of  possible  combinations  of  eight  major 
variables  for  possible  investigation  was  devised.  Included  were:  island 
size,  deposit  size,  colony  extent,  bird  density,  bird  species  diversity, 
planting  community  diversity,  the  combined  percentages  of  common  reed 

( Phragmites  communis ) > common  reed-shrub,  shrub,  and  shrub-forest  com- 
m’  lities  occupied  by  the  colony  on  each  heron  island,  and  colony  size. 
Regression  analyses  were  done  between  certain  variables  and  certain  data 
distributions  and/or  variable  interrelationships  necessitated  data 
transformations  before  the  assumptions  of  linear  regression  analysis 
could  be  met. 

46.  Regression  analysis  was  used  to  investigate  the  relationship 
between  plant  diversity  indices  on  study  islands  supporting  heronies 
and  (a)  plant  diversity  indices  for  vegetation  study  islands  only,  and 
(b)  for  all  study  islands  excluding  those  with  heronries.  It  was  also 
used  to  examine  relationships  between  plant  diversity  indices  of  study 
islands  and  between  plant  diversity  indices  for  all  bird  and  vegetation 
study  islands.  All  regression  slope  coefficients  were  tested  for  sig- 
nificant deviations  from  a slope  of  zero  by  the  use  of  t-tests. 


PART  III:  RESULTS 


Dredged  Material  Study  Islands 


47.  Twenty-one  dredged  material  islands  were  chosen  for  detailed 
study  of  vegetative  and  physical  characteristics  that  could  possibly 
affect  the  selection  or  rejection  of  dredged  material  islands  as  breed- 
ing colony  sites  by  seabirds  and  wading  birds.  Eleven  of  these  sites 
supported  active  bird  colonies  during  June  1977  when  field  studies  were 
undertaken.  These  colonies  were  examined  to  elucidate  factors  used  in 
colony  site  selection  by  the  birds.  One  dredged  material  site,  98B,  had 
two  distinct  dredged  material  deposits  upon  it  and  each  supported  an 
active  heronry.  (The  terms  "heronry"  and  "herons"  are  used  collec- 
tively in  this  report  to  include  egrets,  ibises,  and  herons.)  Thus, 
this  site  consisted  of  two  separate  study  islands,  98B  North  and  98B 
South,  separated  by  creeks  and  salt  marsh,  increasing  the  number  of 
study  sites  actually  supporting  bird  colonies  to  11  sites.  Ten  sites 
did  not  support  active  bird  colonies  during  June  1977  when  surveyed  and 
these  were  considered  vegetation  study  islands,  or  "control  sites." 
Overlay  maps  of  the  bird  colonies  were  prepared  for  each  bird  study 
island,  and  vegetation  maps  were  prepared  for  all  study  islands. 

Physical  characteristics  determined  for  each  study  island  included: 

(a)  island  and/or  dredged  material  deposit  size;  (b)  latitude  and 
longitude;  (c)  date  of  last  known  dredged  material  deposition;  (d) 
elevation;  (e)  distance  from  the  New  Jersey  Intracoastal  Waterway; 

(f)  presence  and  estimated  extent  of  adjacent  tidal  flats;  and 

(g)  presence  or  absence  of  diking.  Table  2 gives  these  characteristics 
for  each  study  island.  Bird  colony  data  for  each  bird  study  island 
are  listed  in  Appendix  C.  A detailed  analysis  of  vegetation  on  each 
study  island  is  presented  in  Appendix  B. 
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Table  2 (Concluded) 


Description  of  Islands 


Study  Island  A12,  Pelican  Island 

48.  Study  Island  A12  (Pelican  Island)  is  a circularly  shaped,  high- 
domed  island  partially  covered  with  undiked  dredged  material.  Located 

in  Ocean  County  at  39°  57*  N and  74°  W,  it  is  approximately  2.6  ha  in 
size  with  a dredged  material  deposit  approximately  2.3  ha  in  size.  The 
deposit  area  comprises  all  but  a thin  marsh  and  sand  fringe  of  the 
island.  An  elongate  salt  marsh  island  lies  between  A12  and  cottages 
on  the  barrier  beach  at  Ortley  Beach,  only  1.8  km  away.  The  study 
island  is  close  to  three  marinas  and  receives  frequent  human  visitation. 

A sandy  spit  on  the  southwestern  side  and  the  entire  western  face  are 
sites  of  neavy  recreational  use  (picnicking,  sun  bathing,  boating  rest 
stops)  from  the  nearby  barrier  beach  communities. 

49.  Estimated  elevation  (2.4  to  3.6  m)  of  the  island  is  the  highest 
of  those  studied.  The  dredged  material  deposit  predates  1969  (personal 
communication,  June  1977,  Fred  Lesser,  Ocean  County  Mosquito  Control 
Commission,  Barnegat,  NJ).  The  tidal  range  on  this  island  is  0.13  m, 

and  1.26  ha  of  tidal  flats  are  adjacent  to  the  island.  The  New  Jersey 
Intracoastal  Waterway  Is  1.20  km  from  the  study  island. 

50.  Pebbles (8  to  20  mm  in  size)  mixed  with  sand  and  quahog  shell 
fragments  are  found  at  the  summit  of  the  sparsely  vegetated  dome.  The 
lower  areas  are  composed  mostly  of  sand,  but  also  contain  pebble  and 
shell.  A small  amount  of  debris  is  scattered  over  the  dome.  The 
western  or  high  energy  side  of  the  island  is  eroding  to  some  degree. 

The  usual  circular  dredged  material  deposit  shape  is  flattened  on  the 
west  side,  and  the  sandy  dome  sloped  down  to  the  water's  edge  without 
the  bands  of  marsh  and  upland  vegetation  found  on  the  other  sides. 

51.  Pelican  Island  has  both  early  serai  stage  and  mid  serai 
stage  vegetation.  However,  the  island  is  cnaracterized  (Appendix  B) 
as  being  an  early  serai  stage  island.  The  sparsely  vegetated  dome 
covers  most  of  the  island  and  its  vegetation  of  low  grasses  consists 
mostly  of:  brome  grass  ( Bvomus  tectorum) , sand-grape  ( Triplasis 
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purpurea ),  vulpia  ( Vulpia  oato flora) , and  tumble  grass  ( Eragrostis 
spectabilis) , and  the  herbs,  small  fleabane  ( Erigeron  pusillus)  and  evening 
primrose  ( Oenothera  parvi flora) . Taller  herbs  and  grasses,  seaside 
goldenrod  ( Solidago  sempervirens) , American  beachgrass  ( Ammophila 
breviligulata)  and  common  reed  ( Phragmites  communis),  occur  around  the 
lower  half  of  the  dome  and  are  most  frequent  on  the  eastern  side.  Sur- 
rounding the  sparse  grassland  is  a band  of  common  reed.  Scattered 
bayberry  ( Myrioa  pensylvanica)  and  groundsel  ( Baccharis  halimifolia) 
are  occasionally  found  with  the  common  reed,  either  singly  or  in  small 
thickets.  A thin  band  of  salt  marsh  surrounds  all  but  the  western  face 
(Figure  3) . 

52.  The  sparsely  vegetated  sand  and  pebble  substrate  of  the 
study  island  is  probably  a major  factor  in  its  selection  by  a number 
of  least  terns  (Sterna  albifrons)  as  a colony  nest  site.  Least  terns 
nested  on  the  island  in  1976  (Kane  and  Farrar  1976),  and  during  the 
1977  survey  and  census,  76  least  terns  were  observed  loafing  on  the 
site.  By  7 June  1977,  240  pairs  of  least  terns  had  nests  and  eggs 
scattered  over  most  of  the  dome  (Figure  4).  This  colony  is  the  largest 
least  tern  colony  in  New  Jersey  in  1977.  The  nearest  least  tern  colony 
site  is  at  Barnegat  Inlet,  a distance  of  20.11  km. 

Study  Island  A12  North,  Pelican  Island  North 

53.  Island  A12  North  (Pelican  Island  North)  Is  an  irregularly  shaped, 
undiked  dredged  material  island.  Located  in  Ocean  County  at  39°  57'  N 

and  74°  05'  W,  it  is  west  of  Ortley  Beach,  New  Jersey,  and  directly 
north  of  study  island  A12.  The  dredged  material  deposit  is  about  1.6  ha 
in  size  and  the  entire  island  is  approximately  6.4  ha  in  size.  The 
dredged  material  deposit  was  built  before  1969  (F.  Lesser,  1977, 
personal  communication).  The  island  is  located  within  1.8  km  of 
marinas  and  cottages  on  the  barrier  beach  and  receives  frequent  human 
recreational  use  on  its  sandy  beach  from  boaters  and  local  residents. 

The  island's  elevation  was  estimated  to  be  1.5  to  2.4  m,  and  its  tidal 
range  was  0.15  m.  Its  distance  from  the  New  Jersey  Intracoastal  Waterway 
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ISLAND  A 12:  LEAST  TERN  COLONY 
JUNE  1977 


Figure  4.  Map  of  least  tern  colony  on  Study  Island  A12 


41 


is  1.33  km.  No  extensive  tidal  flats  were  observed. 


54.  The  study  area  on  this  island  exhibited  the  earliest  serai 
stage  vegetation  of  any  undiked  dredged  material  study  island  without 

a bird  colony.  Mid  and  late  serai  stage  vegetation  was,  however,  pre- 
sent on  the  island,  although  the  area  studied  was  characterized  by  early 
serai  stage  vegetation  (Appendix  B) . A band  of  salt  marsh  separated  the 
dredged  material  deposit  studied  from  an  older  double-domed  deposit  on 
the  west  side  of  the  island  that  had  sparse  to  dense  grassland  surrounded 
by  shrub  thickets  that  contained  scattered  trees  and  extensive  stands 
of  common  reed. 

55.  The  island  had  a domed  center  of  bare  sand  with  some  pebble 
and  shell.  The  base  of  the  dome  was  encircled  by  a sparse  grassland  of 
low  common  reed  which  graded  into  taller  reed  approximately  1.5  m 
high.  Portions  of  the  common  reed  covered  area  were  mixed  with  indivi- 
duals or  thickets  of  1-to  1.5-m-high  bayberry  and  groundsel  shrubs.  At 
the  upper  border  of  the  salt  marsh,  the  common  reed  mingled  with  salt- 
meadow  cordgrass  ( Spartina  patens)  (Figure  5).  While  A12  North  did  not 
support  any  seabird  or  wading  bird  colonies,  least  terns  from  the  nearby 
colony  on  Pelican  Island  did  utilize  its  sandy  areas  for  loafing  during 
the  1977  nesting  season. 

Study  Island  A35,  East  Carvel  Island 

56.  Island  A35  (East  Carvel  Island)  is  an  irregularly  shaped,  undiked 
dredged  material  island  that  was  probably  originally  a salt  marsh  island 
which  had  dredged  material  deposited  upon  it.  Located  in  Ocean  County 

at  39°  41'  N and  74°  10'  W,  it  has  not  received  any  dredged  material 
deposition  since  at  least  1969  (F.  Lesser,  1977,  personal  communication). 
The  study  island  is  northwest  of  Surf  City,  about  24.1  km  north  of 
Beach  Haven  Inlet,  and  0.16  km  from  the  New  Jersey  Intracoastal  Waterway. 
The  upland  portion  of  A35  is  about  1.2  ha  in  size  and  the  entire  island 
is  approximately  2.5  ha. 

57.  East  Carvel  Island  is  a low,  fairly  flat  island,  mostly  at 
or  near  sea  level,  with  its  highest  portions  probably  only  1.0  to  1.5  m 
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VEGETATION  MAP 
ISLAND  A12  North 


Figure  5.  Vegetation  map  of  Study  Island  A12  North 


high.  Its  tidal  range  is  0.3  m,  and  the  island  is  regularly  inundated 
during  storm  high  tides  as  evidenced  by  the  deep  drift  mats  and  flotsam 
covering  its  interior  (Figure  6) . This  island  was  unique  among  those 
studied  in  New  Jersey  because  of  the  distribution  and  abundance  of  the 
cordgrass  and  reed  stem  drift,  not  only  at  the  interface  of  salt  marsh 
and  upland,  but  also  in  vast  mats  in  varied  stages  of  plant  succession 
throughout  the  interior  of  the  island.  High  marsh  vegetation  chiefly 
reached  into  some  interior  portions  of  the  island  and  is  shown  as  dense 
grassland  on  the  vegetation  map  for  this  island. 

58.  Vegetation  on  A35  was  characterized  by  an  early  successlonal 
stage,  but  portions  of  the  island  also  exhibited  vegetation  indicative 
of  miu  and  late  successional  stages.  The  interior  of  the  island  was 
dominated  by  common  reed  which  grew  densely  in  some  places.  Frequently 
live  ano  dead  bayberry  and  groundsel  were  found  among  the  reed,  with  a 
mixture  of  live  and  dead  marsh  elder  ( Iva  fruteseens) , also  mixed  with 
common  reed,  wild  morning  glory  ( Convolvulus  sepium),  and  orach 

( AtripZex  patula) . 

59.  Large  areas  of  the  island  had  exposed  drift  material.  It 
ranged  from  scattered  bare  stems  and  debris  to  about  50  percent  of  low 
herbs  and  grasses.  The  earliest  invaders  of  the  drift  were  common  reed 
and  sea  rocket  ( Cakile  edentula) . The  later  stages  were  vegetated  by 
goldenrod  ( Solidago  tenuifolia),  seaside  goldenrod,  wild  morning  glory, 
poor-man's  pepper  ( Lepidiuin  virginiown) , and  wild  bean  ( StrophostyZes 
heZvoZa ) as  well  as  sea  rocket  and  common  reed.  Poison  ivy  (.Rhus  radicans) 
and  bayberry  were  also  present  and  represented  transition  into  the  mid 
serai  stage.  These  successional  drift  areas  were  mapped  as  dense  grass- 
land on  the  vegetation  map  (Figure  7)  unless  characterized  by  a good 
growth  of  reed  in  which  case  they  were  included  with  adjacent  reed  or 
reed-shrub  communities.  The  extent  of  the  drift  can  be  seen  on  a drift 
overlay  of  the  island  (Figure  6) . 

60.  East  Carvel  Island  supported  a colony  of  common  terns 
(Sterna  nirundo ) (160  pairs),  black  skimmers  (Rynahops  niger)  (7  pairs), 
and  one  pair  of  herring  gulls  (Larus  argentatus)  in  June  1977.  The 
birds  were  distributed  over  most  of  the  exterior  portions  of  the  island- 
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Figure  6.  Drift  map  of  Study  Island  A35 
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Figure  7.  Vegetation  map  of  Study  Island  A35 
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(Figure  8) . The  nearest  colony  with  the  same  species  present  was  only 
0.24  km  away  on  West  Carvel  Island.  In  1976,  A35  had  only  a small 
common  tern  colony  (45  pairs)  nesting  on  it  (Burger  and  Lesser  1976). 

Study  Island  A43a,  Ham  Island 

61. Island  A43a  (Ham  Island)  is  an  irregularly  shaped,  undiked  dredged 
material  island  that  probably  was  a natural  island  originally,  but  later 
had  dredged  material  deposited  upon  it.  Located  in  Ocean  County  at 
39°  36'  N and  74°13'  W,  it  is  11.3  km  north  of  Beach  Haven  Inlet  and 
0.28  km  from  the  New  Jersey  Intracoastal  Waterway.  The  southeastern 
tip  of  the  island  had  a dredged  material  deposit  of  1.13  ha.  The  entire 
island  is  almost  8.1  ha.  The  tidal  range  at  Ham  Island  is  0.67  m.  It 
is  a low,  fairly  flat  island  with  elevation  under  1.0  m.  Most  of  the 
island  is  salt  marsh  with  drift  mats  concentrated  near  the  daily  high 
tide  mark.  The  dredged  material  area  has  only  a slight  elevation  and 
is  covered  with  tall  vegetation. 

62.  The  vegetation  is  considered  to  be  of  an  early  serai  stage 
(Appendix  B) , though  mid  serai  stage  vegetation  is  also  present.  A 
dense  growth  of  common  reed  dominates  the  dredged  material  area.  Por- 
tions of  it  are  mixed  with  abundant  1.0  to  1.5-m  high  bayberry  and 
groundsel.  High  marsh  vegetation  extended  into  the  interior  of  the 
common  reed  associations  as  indicated  in  Figure  9. 

63.  Ham  Island  has  supported  nesting  common  terns  in  the  past 
(Appendix  A),  but  more  recently  a common  tern  colony  was  located  only 
0.16  km  away  on  a small  salt  marsh  island  lying  between  Ham  Island  and 
the  barrier  beach  island  east  of  it,  indicated  in  Figure  C2  as  colony 
A43a,  Little  Ham  Island.  Common  terns  nested  on  Little  Ham  Island 

in  1976  (Burger  and  Lesser  1976,  Kane  and  Farrar  1976),  and  in  1977  its 
numbers  had  increased  to  60  pairs.  Eight  pairs  of  black  skimmers  were 
also  found  nesting.  This  small  salt  marsh  island  has  been  referred  to 
as  Ham  Island  by  past  workers  (Burger  and  Lesser  1976,  Kane  and  Farrar 
1976),  so  earlier  references  to  Ham  Island  as  a nesting  site  (Frohling 
1965)  might  refer  to  this  site  rather  than  to  Island  A43a.  Common  terns 
utilized  the  island  edges  for  loafing  in  1977. 
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ISLAND  A35-  TERN- SKIMMER  COLONY 
JUNE  1977 


Figure  8.  Map  of  common  tern-black  skimmer  colony  on 
Study  Island  A35 


AS 
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Study  Island  45A.  Parker  Island 


64.  Island  45A  (Parker  Island)  is  an  irregularly  shaped,  diked  dredged 
material  island  5.5  ha  in  size.  Located  in  Ocean  County  at  39° 

34'  N and  74°  15'  W,  it  is  situated  about  8 km  north  of  Beach  Haven 
Inlet  and  is  within  1.8  km  of  cottages  and  marinas  on  the  developed 
oceanfront  barrier  beach.  The  island  is  0.1  km  from  the  New  Jersey 
Intracoastal  Waterway.  Approximately  half  of  the  island  (2.55  ha)  is 
dredged  material,  with  the  remainder  salt  marsh.  The  last  dredged  ma- 
terial deposition  on  the  island  was  in  1976.  The  actual  extent  of  the 
most  recent  deposition  is  uncertain,  but  it  did  not  include  the  center 
of  the  island.  This  island  also  received  dredged  material  deposition 
in  1963,  1966,  and  1967.  Although  the  Philadelphia  District  planned  to 
utilize  it  as  a deposition  site  again  in  1977,  when  least  terns  were 
found  nesting  upon  it,  they  did  not  (personal  communication.  May  1977, 

M.  Bartlett,  U.S.  Fish  and  Wildlife  Service,  Absecon,  NJ). 

65.  The  tidal  range  at  Parker  Island  was  0.67  m.  The  island 
varied  in  elevation  from  sea  level  at  the  northern  end  to  1.5  m high 
on  the  dike  at  the  southern  end.  The  deposition  inside  the  dike  was 
gradually  sloped  to  a slight  summit  approximately  1.0  m high. 

66.  Parker  Island  vegetation  was  indicative  of  an  early  serai 
stage.  However,  there  was  a short  row  of  Austrian  pine  ( Pinus  nigra) 
seedlings  present  within  the  diked  portion  of  the  island.  The  1.0-m 
wide  dike  had  a varied  flora  dominated  by  common  reed  and  included 

red  fescue  grass  ( Festuoa  rubra),  saltmeadow  cordgrass,  seaside  goldenrod, 
orach,  and  wild  morning  glory.  Inside  the  dike  was  a band  of  bare  sand 
and  shell  (whole  and  fragmented).  Common  reed  culms  and  an  occasional 
dead  shrub  protruded  from  the  sand.  The  southern  end  of  this  bare  area 
had  slightly  more  common  reed  than  the  northern  end.  It  also  had  more 
lumber  debris,  and  the  surface  had  several  areas  with  smooth  con- 
tours at  the  northern  end.  Cracked  clay  was  evident  near  the  outfall 
pipe. 

67.  At  the  center  of  the  island  (Figure  10)  was  a dense  grass- 
land dominated  by  saltmeadow  cordgrass.  Seaside  goldenrod,  Canada 


thistle  ( Cirsiwn  arvense) , and  Indian  hemp  ( Apocynum  cannabinum)  were 
abundant  with  scattered  bayberry,  groundsel,  and  common  reed.  Sand, 
clay,  and  whole  shell  substrate  supported  the  grasses.  Between  the 
grassy  center  and  the  bare  area  was  a solid  stand  of  common  reed  about 
1.5  m high. 

68.  Parker  Island  supported  a small  least  tern  colony  in  1977. 

On  13  May  1977,  6 to  7 pairs  were  observed  on  the  island.  By  7 June  1977 
there  were  20  pairs  with  nests  and  eggs  present  within  the  diked  area 
(Figure  11) . The  dredged  material  of  bare  sand  mixed  with  shell  and 
gravel  was  probably  the  major  factor  in  their  selection  of  this  island 
as  a nest  site.  The  nearest  least  tern  colony  was  located  at  Holgate 
(colony  28,  Figure  C2),  a distance  of  6.8  km. 

Study  Island  45B 

69.  Island  45B  is  an  irregularly  shaped,  undiked  dredged  material 

island.  Located  in  Ocean  County  at  39°  34'  N and  74°  15'  W,  it  is  di- 
rectly west  of  Study  Island  45A,  8 km  north  of  Beach  Haven  Inlet,  and 

0.12  km  from  the  New  Jersey  Intracoastal  Waterway.  A house  is  situated 
on  the  middle  of  the  island.  The  island  was  last  used  for  dredged  ma- 
terial deposition  in  1963  and  is  1.6  ha  in  size,  with  about  1 ha  of  it 
covered  by  dredged  material.  Tidal  range  at  45B  is  0.67  m.  It  is  a 
low,  fairly  flat  island  with  an  elevation  probably  less  than  1.0  m. 

70.  The  island  vegetation  was  characteristic  of  an  early  serai 
stage,  but  mid  and  late  serai  stage  vegetation  was  also  present.  A 
small  salt  marsh  bordered  the  dredged  material  deposition,  its  upper 
edge  bordered  by  marsh  elder.  The  marsh  elder  met  a dense  stand  of 
common  reed,  and  was  more  open  at  the  center  of  the  island  than  near 
the  marsh.  Bayberry  and  groundsel  were  occasionally  scattered  through 
the  common  reed.  A lawn  surrounded  the  house  (Figure  12).  Because 
the  island  is  privatly  owned,  and  is  similar  to  other  islands  studied, 
minimal  field  work  was  done  on  this  island. 


Figure  11.  Map  of  least  tern  colony  on  Study  Island  45A 


Study  Island  X27,  Goosebar  Sedge 


71.  Island  X27  (Goosebar  Sedge)  is  a low,  irregularly  shaped, 
undiked  dredged  material  island.  Located  in  Ocean  County  at  39°  32'  N 
and  74°  17'  W,  it  is  0.40  km  from  the  New  Jersey  Intracoastal  Waterway 
and  3.2  km  northwest  of  Beach  Haven  Inlet.  The  island  is  13.2  ha  in 
size  and  is  mostly  salt  marsh.  At  low  tide,  extensive  tidal  flats 
surround  the  island.  The  dredged  material  deposition  measures  only 
0.7  ha  and  is  irregularly  elongate  on  the  northeastern  side  of  the 
island . 

72.  Stone  (1937)  refers  to  the  establishment  of  a black  skimmer 
colony  in  1930  on  a "sand  island  created  by  dredging  in  the  bay  west  of 
Beach  Haven"  that  he  calls  "Goosebar  Island."  and  that  is  probably 
Goosebar  Sedge.  In  1931,  the  black  skimmers  were  again  nesting  on  the 
island  (Appendix  A) . This  dredged  material  island  has  probably  not  been 
deposited  upon  recently,  at  least  since  1969  (F.  Lesser,  1977,  personal 
communication).  It  is  not  known  if  there  was  any  dredged  material  de- 
position upon  the  island  between  1931  and  1969. 

73.  Elevation  of  the  island  was  low,  with  a central  ridge  rising 
to  about  1.0  to  1.5  m.  The  tidal  range  on  the  island  was  0.79  m,  and 
the  presence  of  drift  on  the  ridge  indicated  some  storm  tide  inundation. 
The  deposit's  central  ridge  was  composed  of  sand  and  shell  and  was  ex- 
posed on  some  parts.  Tidal  flats  were  1.75  ha  in  extent  and  were  pre- 
sent at  the  edges  of  the  adjacent  marsh.  The  dredged  material  island 
study  area  consisted  of  two  connected  areas.  The  southern  one  was 
elongate  on  a south-to-north  axis  and  was  chiefly  dense  grassland  on 
the  higher  portions,  with  a shrub  thicket  between  it  and  the  salt  marsh. 
The  second  area  was  a low  rise  on  the  northern  end  of  the  upland  por- 
tion of  the  island.  It  was  chiefly  dense  grassland,  though  rather 
sparse  on  top.  A border  of  marsh  elder  occurred  at  many  places  where 
the  upland  met  the  salt  marsh. 

74.  Island  X27  was  characterized  by  late  serai  stage  vegetation 
(Appendix  B)  but  early  and  mid  serai  stage  vegetation  was  also  present 
(Figure  13).  The  grassland  on  the  south  central  portion  was  dominated 
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by  American  beachgrass,  poor-man's  pepper,  and  yarrow  ( Achillea 
millefolium) . On  the  western  side  of  the  grassland  was  a shrub  thicket 
with  2.0  to  4.0-m  high  groundsel  and  shorter  marsh  elder  with  abundant 
wild  lettuce  ( Lactuoa  biennis)  beneath.  The  shrub  thicket  on  the  east 
was  dominated  by  groundsel  and  poison  ivy,  with  wild  lettuce  and  yarrow 
in  the  herb  layer.  Further  to  the  south,  patches  of  marsh  elder  met  the 
dense  grassland  areas.  On  the  northernmost  end  of  the  deposit  area, 
the  grassland  was  composed  of  poor-man's  pepper,  yarrow,  American  beach- 
grass,  Canada  thistle,  seaside  goldenrod,  and  beach-pea  ( Lathyrus 
jccponious).  Marsh  elder  and  groundsel  separated  the  grassland  from  the 
high  marsh. 

75.  Goosebar  Sedge  supported  a mixed  species  heronry,  as  well  as 
a herring  gull  colony  and  five  pairs  of  great  black-backed  gulls  ( Lotus 
marinus) . The  island  had  supported  a heronry  and  herring  gulls  in  1976 
(Kane  and  Farrar  1976).  The  birds  were  already  on  site  during  the  May 
survey  and  all  species  had  young,  ranging  from  newly  hatched  to  running, 
by  the  June  survey.  The  herons  were  nesting  in  the  common  reed,  reed- 
shrub,  and  shrub  communities  (Appendix  B) , but  their  nests  were  mostly  in 
bayberry  about  1.5  m high,  many  of  which  were  dead  or  not  fully  leafed 
(Figure  14).  The  herring  and  great  black-backed  gulls  nested  in  the 
dense  grassland  communities  surrounding  the  base  and  periphery  of  the 
heronry.  Many  nests  were  at  the  base  of  marsh  elder  and  groundsel  shrubs 
less  than  1.0  m high. 

76.  The  nearest  heron  colony  to  Goosebar  Sedge  was  located  on 
Barrel  Island  (colony  X47  on  Figure  C2),  only  0.4  km  away.  The  closest 
herring  gull-great  black-backed  gull  colony  was  located  approximately 
1.7  km  away  on  Middle  Island  (colony  25,  Figure  C2). 


Study  Island  51B,  Shooting  Thorofare 

77.  Island  51B  (Shooting  Thorofare)  is  an  irregularly  shaped, 
rectangular,  undiked  dredged  material  island.  Located  in  Ocean  County 
at  39°  31'  N and  74°  18'  W,  it  is  in  the  Tucker ton  marshes  directly 
opposite  Beach  Haven  Inlet  and  0.3  km  from  the  New  Jersey  Intracoastal 
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Waterway.  The  island  size  was  estimated  to  be  17  ha,  with  a dredged  ma- 
terial deposit  1.8  ha  in  size.  The  dredged  material  deposit  on  Island 
51B  was  placed  in  1965  upon  a large  area  of  salt  marsh,  which  extends 
about  7.2  km  from  Tuckerton.  The  dredged  material  deposition  was  basi- 
cally rectangular  in  shape,  with  a cutoff  pattern  to  the  arching  vege- 
tation zone,  suggesting  that  the  deposit  was  subject  to  erosion.  Sides 
of  the  surrounding  salt  marsh  were  badly  eroded  by  wave  action. 

78.  Vegetation  was  characteristic  of  an  early  serai  stage,  though 
mid  serai  stage  vegetation  was  also  present.  Much  of  the  marsh  surface 
was  non-vegetated  peat  and  salt  panne.  Drift  material  left  by  storm 
tides  was  found  partway  up  the  deposit  dome.  On  the  dome  (Figure  15) 
seaside  goldenrod,  tumble  grass,  and  small  fleabane  (Erigeron  pusillus) 
were  the  most  abundant  plants.  The  base  of  the  dome  was  predominantly 
of  American  beachgrass.  On  the  south  this  gradually  descended  to  a 
mixture  of  common  reed  that  was  1.0  to  1.5  m tall  and  growing  above  an 
American  beachgrass  layer.  Bayberry  shrubs  were  scattered  throughout, 
and  a large  area  of  drift  was  beneath  some  of  the  sparser  reed  areas. 

The  northern  side  had  a similar  mixture  of  reed,  low  grasses, and  herbs 
but  with  abundant  bayberry  and  groundsel  scattered  throughout.  The 
western  side  had  a high  marsh  with  a mixture  of  common  reed  on  the 
upper  edge.  The  marsh  was  frequently  bordered  by  marsh  elder,  common 
reed,  and  groundsel. 

79.  While  Island  51B  did  not  support  any  nesting  colonies  of 
seabirds  or  wading  birds  in  1977,  it  may  have  in  the  past.  Common  terns 
and  black  skimmers  nesting  on  the  barrier  beach  at  nearby  Holgate  were 
forced  to  leave  there  because  of  rat  predation.  About  a year  after 
Island  51B  received  dredged  material  deposition  (1965)  these  species 
were. believed  to  be  using  this  site  (personal  communication,  October  1977, 

W.  Shoemaker  and  R.  Mangold,  Department  of  Environmental  Protection, 

Trenton,  NJ)  for  nesting.  The  birds  have  since  returned  to  Holgate 
to  nest  (Appendix  A). 
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Study  Island  A61c,  Little  Heron  Island 

80.  Island  A61c  (Little  Heron  Island)  is  a circular,  undiked 
dredged  material  island.  Located  in  Atlantic  County  at  39°  24'  N and 
74°  26'  W,  it  is  about  5.2  km  northwest  of  Absecon  Inlet  and  0.12  km 
from  the  New  Jersey  Intracoastal  Waterway.  Island  size  is  approximately 
5.5  ha  with  a 3.5  ha  dredged  material  deposit.  The  date  of  the  last 
dredged  material  deposition  is  unknown,  but  was  probably  prior  to  1969. 
lidal  range  on  the  island  is  1.03  m and  the  island  is  surrounded  by  ex- 
tensive salt  marsh.  Island  elevation  is  approximately  1.0  to  1.5  m. 

81.  Little  Heron  Island  was  characterizec  by  early  serai  stage 
vegetation  and  was  dominated  by  a large  stand  of  2.4-m  high  common  reed. 
Hid  and  late  serai  vegetation  were  also  present,  and  live  anu  ueau  ground- 
sel were  scattered  tnrougnout  tne  common  reea.  seaside  goidenrod  and 
poor-man's  pepper  were  common  in  places  beneath  the  reed.  On  the 
eastern  side  of  the  dredged  material  was  an  arc  which  had  a lower  vege- 
tation cover.  By  aerial  view  it  appeared  to  be  a ridge  vegetated  by 
grasses,  reed,  and  scattered  bayberry  (Figure  16).  Some  of  the  outer 
parts  of  the  dredged  material  had  0.5  to  3.6-m  high  shrub  thickets, 
composed  mostly  of  bayberry,  groundsel,  and  marsh  elder,  with  an  abun- 
dance of  orach  and  common  reed. 

82.  On  the  western  side  of  the  island  the  vegetation  was  more 
marsh  dominated.  The  upper  part  of  the  salt  marsh  was  bordered  by 
marsh  elder  with  black  grass  (t Junous  gerardi) , red  fescue  grass,  and 
saltgrass  ( DistioKlis  spioata)  carpeting  most  of  the  ground.  Drift 
mats  were  also  present  in  this  area.  Between  the  marsh  elder  and  the 
common  reed  was  an  arc  of  essentially  bare  salt  panne  surrounded  by 
high  marsh,  composed  chiefly  of  saltgrass  and  black  grass.  In  one 
location  there  was  a ridge  about  0.5  m above  the  marsh  surface  vegetated 
by  a 3.6-m  high  shrub  thicket  and  dominated  by  bayberry  and  marsh 
elder  with  scattered  reed.  The  herb  layer  consisted  of  orach,  saltgrass, 
saltmeadow  cordgrass,  and  pigweed  ( Chenopodium  album). 

83.  Little  Heron  Island  supported  one  of  the  largest  mixed  species 
heronries  and  herring  gull  colonies  in  New  Jersey  in  1977.  The  island 
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has  been  the  site  of  a heronry  since  at  least  1959  (Adams  and  Miller 
1975)  and  of  a herring  gull  colony  since  at  least  1974  (Burger  1977b). 
All  of  the  herons  nesting  in  New  Jersey  except  great  blue  herons 
( Ardea  herodias ) and  green  herons  ( Butovides  striatus)  were  found  in 
this  colony.  However,  yellow-crowned  night  herons  (.Nyotanassa  violaaea) 
present  in  May,  were  not  observed  in  June  at  the  colony  site.  During 
the  May  survey  all  species  had  eggs,  and  by  June  7 young  were  present 
in  and  out  of  their  nests.  The  herons  occupied  most  of  the  upland  por- 
tions of  the  study  island  and  were  found  in  common  reed  and  common  reed- 
shrub  vegetation  communities  (Figure  17).  Although  they  nested  in  the 
reed,  many  nests  were  placed  in  live  and  dead  bayberry  and  groundsel 
scattered  through  the  reed. 

84.  The  gull  colony  was  located  on  the  periphery  of  the  heronry, 
with  the  gulls  nesting  in  a wide  variety  of  vegetation  communities 
(Figure  17):  dense  grassland,  common  reed,  common  reed-shrub,  shrub, 
and  intertidal.  While  most  nests  seemed  to  be  at  the  base  of  low 
marsh  elder  and  groundsel  shrubs,  a preferred  site  in  more  crowded 
colonies  (Burger  1977a),  many  were  also  in  the  wetter  areas  of  the 
intertidal  zones  and  on  bare  sand.  There  were  six  pairs  of  great  black- 
backed  gulls  scattered  among  the  herring  gulls.  They  were  more  advanced 
than  the  herring  gulls  since  only  young  and  no  nests  were  found  in 
June.  The  nearest  heronry  and  gull  colony  to  Little  Heron  Island  was 
only  1.2  km  north  at  Islajo  (colony  A61b,  Figure  C2) , another  dredged 
material  island  very  similar  to  A61e  and  adjacent  to  the  New  Jersey 
Intra coastal  Waterway. 


85.  Island  A59a  (Perch  Cove  Point)  is  also  called  Big  Shad.  It 
is  a circular,  undiked,  dredged  material  island  within  the  boundaries 
of  Brigantine  National  Wildlife  Refuge.  Located  in  Atlantic  County  at 
39°  28*  N and  74°  24*  W,  it  is  west  of  Brigantine  Inlet  and  adjacent 
to  the  New  Jersey  Intracoastal  Waterway.  The  dredged  material  portion 
of  the  island  is  nearly  2.4  ha  in  size  and  at  the  tip  of  a salt  marsh 
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abutting  Perch  Cove.  The  tidal  range  at  the  site  is  1.03  m and  the 
island's  elevation  is  estimated  to  be  not  more  than  1.0m.  Tidal  flats 
(1.2  ha)  are  adjacent  to  the  dredged  material  deposit.  Despite  the  pre- 
sence of  early  and  late  serai  stage  vegetation,  the  study  island  was 
dominated  by  mid  serai  stage  vegetation  communities  (Appendix  B) . 

86.  The  perimeter  of  the  dredged  material  deposit  was  covered  by 
a large  bare  salt  flat  beyond  which  there  was  an  expanse  of  salt  marsh. 

A narrow  band  of  salt  marsh  also  surrounded  the  upland  vegetation.  The 
high  marsh  vegetation  mixed  with  marsh  eider  and  gradually  ascended  to 
a mixture  of  2.C-to  4.0-m-high  common  reed,  bayberry,  groundsel,  and 
marsh  elder.  Common  reed  dominated  this  association  on  most  of  the 
island.  On  the  eastern  side,  and  at  one  place  on  the  west  side,  4.0-to 
6.0-n:  high  shrubs  dominated  the  reed.  Several  1.8-to  3.6-m-high  shrub 
thickets  were  located  throughout  the  island.  The  shrub  thickets  were 
dominated  by  bayberry  and  groundsel,  though  poison  ivy  and  common  reed 
were  also  present.  A few  red  cedar  ( Juniperus  virginiccna)  trees,  3.0 
to  4.6  m high,  also  grew  in  the  thickets  (Figure  18). 

87.  Perch  Cove  was  selected  as  a vegetation  study  island,  but 

it  had  herons  nesting  or  attempting  to  nest  on  it  in  May  1977.  Although 
not  previously  recorded  as  a seabird  or  wading  bird  nesting  colony  site, 
20  pairs  of  black-crowned  night  herons  ( Nycticorax  nyctiaorax)  were 
nesting.  On  3 June,  a few  black-crowned  night  herons  were  still  present 
along  with  a pair  of  yellow-crowned  night  herons  (Kane  and  Farrar  1977). 
By  June  and  thereafter  there  was  no  sign  of  the  birds.  It  is  possible 
that  their  young  had  fledged  by  this  time  (Appendix  A),  or  that  the 
birds  had  deserted  the  island  after  predation  or  human  disturbance.  The 
part  of  the  island  on  which  the  birds  were  found  was  an  area  of  mixed 
shrubs  and  common  reed  with  abundant,  very  high  poison  ivy  intermixed 
with  the  other  species. 

Study  Island  85dmi,  Weakfish  Creek 

88.  Island  85dmi  (Weakfish  Creek)  is  a circular,  undiked  dredged 
material  island.  Located  in  Cape  May  County  at  39°  13'  N and  74°  39'  W, 
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it  is  northwest  of  Corson's  Inlet,  south  of  the  junction  of  Beach  Creek 
and  Weakfish  Creek,  and  adjacent  to  the  New  Jersey  Intracoastal  Waterway. 
It  is  a salt  marsh  area  which  had  dredged  material  deposited  upon  it  in 
1966.  The  dredged  material  deposit  area  was  approximately  2.4  ha  on  an 
island  that  was  3 ha  in  size  and  surrounded  by  extensive  salt  marsh. 
Houses  were  nearby  on  the  barrier  beach.  Tidal  range  on  this  island  is 
1.1  m.  It  is  a fairly  low,  flat  island  with  elevation  estimated  at 
less  than  1.0  m.  Vegetation  was  characteristic  of  a late  serai  stage 
but  early  and  mid  serai  stage  vegetation  was  also  present. 

89.  Most  of  the  dredged  material  deposit  area  was  vegetated  by 
shrubs  and  common  reed.  A wide  belt  of  marsh  elder  with  a herb  layer 
of  saltmeadow  cordgrass,  red  fescue  grass,  and  several  other  plants  in- 
cluding some  halophytes  was  present.  The  northwestern  tip  of  the  dredged 
material  was  dominated  by  common  reed.  In  many  places  shrubs  mingled 
with  the  reed.  These  included  2.0  to  4.0-m  high  bayberry,  poison  ivy, 
and  a small  amount  of  elderberry  ( Sambucus  canadensis),  groundsel,  and 
red  cedar.  On  the  marsh  side,  marsh  elder  was  associated  with  common 
reed.  Here  black  grass  and  saltmeadow  cordgrass  formed  the  ground 
cover.  There  were  some  areas  in  which  the  shrubs  dominated  the  reed, 
and  in  others  the  reverse  was  true.  Besides  the  reed-shrub  associations, 
the  shrub  thicket  itself  was  very  important.  This  included  bayberry, 
groundsel,  marsh  elder,  occasional  red  cedar,  and  some  1.0  to  2.0-m 

high  reed.  (Figure  19). 

90.  Weakfish  Creek  supported  a much  larger  heronry  in  May  1977 
than  it  did  in  either  June  1976  (Appendix  A)  or  June  1977.  In  May 
1977  there  were  75  snowy  egrets  ( Egvetta  thula) , 45  black-crowned  night 
herons  and  two  cattle  egrets  ( Bulbucus  ibis)  nesting  on  the  island.  By 
6 June  1977,  no  cattle  egrets  were  found  but  glossy  ibises  ( Pledagis 
faloinellus)  were  present.  The  herons  were  nesting  in  the  shrub  com- 
munity with  most  nests  in  bayberry  as  high  as  4.5  m (Figure  20).  The 

(nearest  heronry  to  Island  85dmi  was  at  Cowpens  Island  (colony  A80a, 

Figure  C2),  a distance  of  about  8.85  km. 
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Figure  20.  Map  of  heronry  of  Study  Island  85dtni 


Study  Island  85  South,  Middle  Thoro 
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91.  Island  85  South  (Middle  Thoro)  is  a circular,  undiked  dredged 
material  island  located  in  Cape  May  County  at  39°  15'  N and  74°  39'  W. 

It  is  adjacent  to  the  New  Jersey  Intracoastal  Waterway,  less  than  1.0  km 
from  the  barrier  beach,  and  about  the  same  distance  northwest  of  Corson's 
Inlet.  It  is  south  of  Study  Island  85dmi  and  separated  from  it  by  salt 
marsh,  creeks,  and  another  small  dredged  material  deposit.  The  0.9  ha 
dredged  material  deposit  on  85  South  (13.6  ha)  was  last  used  for  dredged 
material  deposition  in  1966.  The  island  has  a tidal  range  of  1.1  m and 
is  fairly  flat  with  an  elevation  of  approximately  0.5  m at  the  center 
of  the  dredged  material  deposit  area.  Vegetation  was  characterized  by 
a late  serai  stage,  though  plant  communities  indicative  of  mid-seral 
stages  were  also  present  (Appendix  B) . 

92.  A ring  of  salt  pannes  extending  from  the  low  salt  marsh 
bordered  the  dredged  material  deposit.  The  periphery  of  the  upland 
area  was  dominated  by  an  open  area  of  marsh  elder  1.0-m  high  and  with  a 
dense  ground  cover  of  high  marsh  species  dominated  by  black  grass. 

Scattered  common  reed  was  found  with  the  black  grass.  A band  of  1.0  to 
1.5-m  high  reed,  mixed  with  equal  height  marsh  elder,  groundsel,  and  bay- 
berry,  with  black  grass  and  red  fescue  grass  dominating  the  herb  layer 
inside  the  periphery.  Shrubs,  dominated  by  2.0  to  3.9-m  high  bayberry 

and  marsh  elder  covered  the  center  of  the  deposit  area.  Reed  was  scattered 
through  the  shrub  thickets.  Winged  sumac  ( Rhus  oopallina)  and  poison 
ivy  were  also  common.  Occasional  2.0  to  4.0-m  high  red  cedars  were  also 
present  (Figure  21). 

Study  Island  98A,  Sturgeon  Island 

93.  Island  98A  (Sturgeon  Island)  is  an  elliptically  shaped, 
undiked  dredged  material  island  located  in  Cape  May  County  at  39°  05'  N 
and  74°  46'  W.  It  is  6.4  km  northwest  of  Hereford  Inlet,  about  6 km 
southwest  of  Townsend's  Inlet,  and  0.20  km  from  the  New  Jersey 
Intracoastal  Waterway.  Island  size  was  approximately  5.9  ha  and  dredged 
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Figure  21.  Vegetation  map  of  Study  Island  85  South 


71 


material  covered  about  0.8  ha  of  it.  The  last  known  dredged  material 
deposition  upon  this  island  occurred  in  1968.  Tidal  range  on  the  island 
is  1.3  m,  and  there  is  5.1  ha  of  tidal  flats  adjacent  to  the  dredged 
material  deposit.  The  island  is  low  and  fairly  flat  with  an  elevation 
less  than  1.0  m.  Vegetation  is  characterized  by  a mid  serai  stage, 
but  early  and  late  serai  stages  are  also  present  (Appendix  B). 

94.  The  western  side  of  the  upland  portion  of  the  dredged  ma- 
terial island  is  mostly  high  marsh  dominated  by  a lush  carpet  of  salt- 
meadow  cordgrass  and  saltgrass  surrounded  by  a ring  of  high  tide  drift. 

On  the  upper  end  of  the  high  marsh,  drift  left  by  spring  tides  or  storm 
flooding  rested  at  the  border  of  shrub  communities  and  the  high  marsh. 
This  high  marsh  hooked  in  between  two  rows,  of  shrubs  (Figure  22).  Marsh 
elder  grew  in  the  high  marsh  and  upon  the  drift,  forming  the  outer  bor- 
der of  dredged  material  uplands  with  the  marsh  on  the  western  side.  On 
the  eastern  side,  a 1.0  to  3.0-m  high  reed-shrub  association  dominated. 
Common  reed,  bayberry.and  groundsel  were  the  most  common  members  of  this 
association.  On  the  marsh  side  and  still  within  this  community,  marsh 
elder  was  an  important  component.  A small  area  of  bayberry-groundsel 
shrub  thicket  was  located  on  the  southeast.  Another  small  shrub  thicket 
containing  one  2.4-m  high  red  cedar  was  centrally  located  near  the  hook 
of  the  high  marsh. 

95.  Sturgeon  Island  supported  a colony  of  herring  gulls  that  was 
unknown  before  May  1977.  There  were  a few  pairs  of  great  black-backed 
gulls  nesting,  and  a dozen  pairs  of  laughing  gulls  were  nesting  on  ad- 
jacent marshes.  The  herring  gulls  and  great  black-backed  gulls  nested 
on  the  upland  portions  of  the  island  (Figure  23).  Their  nests  were 
located  in  reed-shrub,  shrub,  and  shrub-dense  grassland  communities, 
mostly  on  dense  grassland,  and  were  well  hidden  among  poison  ivy  and 
low  shrubs  less  than  1.0  m in  height.  Their  nesting  area  surrounded 

an  open  grassy  area  used  by  them  for  loafing  and  preening.  There  were 
numerous  pathways  through  the  grass  and  shrubs  created  when  the  gulls 
trampled  the  vegetation  on  their  way  to  and  from  their  nests.  While 
there  were  numerous  chicks  running  about  the  colony  site  on  6 June  1977, 
several  nests  still  had  eggs.  A green  heron  may  have  been  nesting  on 
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Figure  22.  Vegetation  map  of  Study  Island  98A 
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the  island  since  it  was  observed  roosting  several  times  in  a 2.4-m  high 
red  cedar.  However,  no  nest  was  located.  The  nearest  gull  colony  to  Island 
98A  was  located  close  by  at  Gull  Island  North  (colony  98B,  Figure  C2) , 
a distance  of  0.68  km. 

Study  Island  108B 

96.  Island  108B  is  a triangularly  shaped,  undiked  dredged  ma- 
terial island  also  in  Cape  May  County.  Located  at  39°  00'  N and  74° 

50'  W,  it  is  adjacent  to  the  New  Jersey  Intracoastal  Waterway  and  is 
about  3.2  km  southwest  of  Hereford  Inlet  on  the  edge  of  Richardson 
Sound.  The  island  is  approximately  2.8  ha  in  size  and  the  dredged  ma- 
terial deposit  upon  it  was  approximately  0.2  ha.  The  island  was  last 
used  for  dredged  material  deposition  in  1965.  Its  tidal  range  is  1.3  m 
and  0.2  ha  of  tidal  flats  are  adjacent  to  the  dredged  material  deposit. 

The  island  is  fairly  low  and  flat  with  an  elevation  under  1.0m.  Vege- 
tation on  Island  108B  was  characteristic  of  an  early  serai  stage  but 
mid  serai  stage  vegetation  was  also  present  (Figure  24). 

97.  The  island  was  surrounded  by  salt  marsh  and  shallow  water. 

The  dredged  material  deposit  was  dominated  by  1.0  to  2.0-m  high  stands 
of  common  reed.  A band  of  marsh  elder  and  orach  was  mixed  with  the  reed 
The  northern  side  of  the  deposit  had  a band  of  marsh  elder  and  high 
marsh  species  dominated  by  saltmeadow  cordgrass.  The  elder  and  reed 
sections  were  separated  by  a band  of  drift  vegetation. 

Study  Island  98B  North,  Gull  Island  North 


98.  Island  98B  North  (Gull  Island  North)  is  a circular,  undiked 
dredged  material  island  in  Cape  May  County.  It  is  adjacent  to  the  New 
Jersey  Intra coastal  Waterway  and  located  39°  05'  N and  74°  47'  W.  It 
is  about  6 km  southwest  of  Townsend's  Inlet  and  6.4  km  northwest  of 
Hereford  Inlet.  The  dredged  material  deposit  area  is  about  0.5  ha  on 
a 14.5  ha  dredged  material  site.  It  was  last  deposited  upon  in  1968. 
Tidal  range  in  this  area  is  1.3  m and  1.3  ha  of  tidal  flats  were  adjacent 
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Figure  24.  Vegetation  map  of  Study  Island  108B 
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to  the  dredged  material  deposit.  Gull  Island  Islandis  a fairly  flat, 
low  site  and  its  elevation  was  less  than  0.5  m.  The  dredged  material 
deposit  is  surrounded  by  salt  marsh  and  tidal  pools  which  separate  it 
from  another  dredged  material  deposit  on  the  site  directly  south  of  it 
(98B  South).  Vegetation  on  Island  98B  North  was  characterized  by  mid- 
seral  stages  though  early  and  late  serai  stage  vegetation  was  also 
present  (Figure  25). 

99.  Less  than  20  m of  salt  marsh  separates  the  dredged  material 

deposit  from  several  large  salt  pannes  in  the  upper  marsh.  The  dredged 

material  deposit  was  nearly  surrounded  by  a mixture  of  marsh  elder  and 

a ground  cover  of  high  marsh  species  including  saltmeadow  cordgrass  and 
black  grass.  Moving  in  towards  the  deposit  center,  an  even  mixture  of 
marsh  elder  and  common  reed  was  abundant.  This  mixture  gave  way  to  a 
band  of  nearly  solid  common  reed.  The  center  of  the  island  was  a shrub 

thicket  dominated  by  bayberry  and  groundsel.  Reed  was  abundant  and 

several  2.0  to  4.0-m  high  red  cedar  and  black  cherry  ( Primus  serotina) 
trees  were  also  present. 

100.  Gull  island  North  supported  a mixed-species  heronry  and  a 
small  herring  gull  colony  (Figure  26).  This  island  was  not  a previously 
known  colony  site  (Appendix  A)  and  was  discovered  during  the  May  '1977 
survey.  By  6 June  1977,  some  young  were  present  but  most  heron  eggs 
were  beginning  to  hatch  while  the  gulls  had  both  eggs  and  young.  The 
herons  were  nesting  in  reed,  reed-shrub,  and  shrub-forest  communities, 
with  most  of  their  nests  in  bayberry,  groundsel,  and  marsh  elder  shrubs 
1.5  to  3.0  m high.  The  herring  gulls  nests  were  at  the  periphery  of 

the  dredged  material  deposit  and  were  in  dense  grasses  very  often  at 
the  base  of  low  elder,  goldenrod,  and  groundsel  in  a shrub  vegetation 
community  (Figure  26).  The  nearest  heronry  was  0.12  km  away  at  Island 
98B  South  (Gull  Island  South).  The  nearest  gull  colony  was  located 
on  Sturgeon  Island  (98A),  only  0.68  km  away  (Figure  C2). 
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Figure  25.  Vegetation  map  of  Study  Island  98B  North 


78 


Study  Island  98B  South,  Gull  Island  South 


101.  Island  98B  South  (Gull  Island  South)  is  an  undiked,  circular 
dredged  material  island  in  Cape  May  County.  It  is  adjacent  to  the  New 
Jersey  Intracoastal  Waterway  and  located  39°  05'  N and  74°  47'  W.  It  is 
about  6 km  southwest  of  Townsend's  Inlet  and  6.4  km  northwest  of  Hereford 
Inlet.  The  dredged  material  deposit  is  0.9  ha  on  a 14.5  ha  dredged  ma- 
terial site.  It  was  last  deposited  upon  in  1968.  Tidal  range  in  this 
area  is  about  1.3  m and  1.3  ha  of  tidal  flats  are  adjacent  to  the  dredged 
material  deposit.  Gull  Island  South  is  a fairly  low,  flat  site  and  its 
elevation,  while  slightly  higner  than  Island  98B  North,  is  still  under 
0.5  m.  Gull  Island  South  is  also  surrounded  by  salt  marsh,  tidal  flats, 
and  shallow  water.  Vegetation  on  the  island  is  characterized  by  a late 
serai  stage;  however,  early  and  mid  serai  stage  vegetation  is  also  pre- 
sent . 

102.  This  island  was  dominated  by  common  reed,  shrubs  and  red 
cedar.  The  area  where  marsh  met  upland  was  chiefly  vegetated  by  salt- 
meadow  cordgrass  beneath  marsh  elder.  A nearly  pure  stand  of  reed  sur- 
rounded the  perimeter  of  the  uplant  vegetation.  Reed  and  elder  in  a 
reed-shrub  association  were  in  equal  dominance  on  the  southeast  tip  of 
the  island  (Figure  27).  The  center  of  the  island  contained  a shrub 
thicket  dominated  by  a 2.0  to  4.0-m  high  bayberry  and  4.0  to  10.0-m 
high  red  cedar.  Some  reed,  groundsel,  and  black  cherry  were  also  pre- 
sent here.  In  some  areas,  the  vegetation  was  quite  open  and  comprised 
of  dense  grassland  dominated  by  switchgrass  ( Paniown  virgatum) , blue- 
stem  ( Andropogon  saoparius) , red  fescue  grass,  and  poison  ivy.  In  some 
areas  the  groundsel,  common  reed,  winged  sumac,  and  red  cedar  had  in- 
vaded the  dense  grassland,  though  grassland  species  still  comprised  an 
herb  layer.  This  island  had  more  red  cedar  concentrated  in  one  area 
than  did  any  other  island  studied,  although  78B  South  also  had  a large 
number  of  cedars. 

103.  Gull  Island  South  supported  a heronry  that  had  not  been 
previously  known  before  May  1977  survey  (Appendix  A).  Though  black- 
crowned  night  herons  were  not  observed  on  the  6 June  1977  census, 
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eight  pairs  had  been  found  in  May  1977  and  four  birds  were  seen  on 
8 June  at  the  colony  site.  However,  no  black-crowned  night  heron  nests 
were  located.  By  6 June  1977,  young  of  other  heron  species  were  present 
in  the  colony.  The  nests  were  located  in  reed-shrub,  shrub, and  shrub- 
forest  communities  (Figure  28).  Red  cedar,  groundsel,  black  cherry, and 
poison  ivy  seemed  to  be  the  preferred  nest  sites,  although  some  nests 
were  also  found  in  common  reed.  The  nearest  heronry  was  0.12  km  away 
at  Island  98B  North. 

Study  Island  78B  South,  Broad  Thorofare 

104.  Island  78B  South  (Broad  Thorofare)  is  a linear,  narrow, 
undiked  dredged  material  deposit  upon  a salt  marsh  in  Atlantic  County. 
Located  at  39°  19'  N and  74°  34'  W,  it  is  0.40  km  from  the  New  Jersey 
Intracoastal  Waterway,  1.8  km  from  Somer's  Point,  and  less  than  2.7  km 
from  Ocean  City.  The  dredged  material  deposit,  3.4  ha,  is  placed  upon 
a salt  marsh  estimated  to  be  50.9  ha  in  size.  Another  dredged  material 
deposit,  circular  and  undiked,  is  directly  north  of  the  study  site  and 
also  part  of  Island  78B.  Dredged  material  was  last  deposited  in  this 

« 

area  in  1969.  Tidal  range  in  this  area  is  1.2  m and  estimated  elevation 
of  the  dredged  material  deposit  is  1.0  to  2.0  m.  Vegetation  on  the 
dredged  material  study  island  is  characterized  by  a late  serai  stage 
but  early  and  mid  serai  stage  vegetation  is  also  present  (Figures  29a 
and  29b). 

105.  The  island  was  dominated  by  shrub  thickets  and  a mixture  of 
common  reed  and  shrub  species.  The  interior  shrub  thickets  were  about 
2.0  to  4.0  m high  and  dominated  by  bayberry,  poison  ivy, and  groundsel. 
Numerous  red  cedar  trees,  3.0  to  6.0  m tall,  were  scattered  through  the 
shrub  thickets.  A few  stands  of  reed  were  found  on  the  island.  Two 
types  of  dense  grassland  were  also  found:  one  was  dominated  by  American 
beachgrass  and  the  other  by  bluestem,  seaside  goldenrod,  and  yarrow. 

The  salt  marsh  was  bordered  by  1.0  to  2.0-m  high  marsh  elder,  often  with 
saltmeadow  cordgrass  beneath  it.  A mixture  of  sand  and  drift  supported 
a varied  vegetation  on  the  seaward  edge  of  the  dredged  material  deposit. 
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ISLAND  98  B SOUTH:  HERON  COLONY 
JUNE  1977 


Figure  28.  Map  of  heronry  on  Study  Island  98B  South 
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Figure  29a.  Vegetation  map  of  Study  Island  78B  South,  section  1 
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ISLAND  78B  South 
(Section  2) 


It  was  dominated  by  pigweed,  sea  rocket,  seaside  goldenrod,  poor-man's 
pepper,  and  Mexican  tea  ( Chenopodium  ambrosioid.es) . Numerous  other 
species,  mostly  herbs  with  a few  grasses  and  shrubs,  also  occurred  here. 
Seaward  of  the  beach  and  drift  area,  peat  or  low  marsh  was  found,  de- 
pending upon  location. 

Study  Island  103,  Nummy  Island 

106.  Island  103  (Nummy  Island)  is  an  irregular,  rectangularly 

shaped  salt  marsh  island  with  a road,  numerous  tidal  creeks,  channels > 
and  tidal  pools,  plus  four  undiked  and  one  diked  dredged  material  de- 
posit* Located  at  39°  02'  N and  74°  48'  W in  Cape  May  County, 

it  abutts  the  northwest  side  of  Hereford  Inlet  and  is  adjacent  to  the 

New  Jersey  Intracoastal  Waterway.  The  entire  island  is  approximately 
129.3  ha  and  the  diked  dredged  material  deposit,  selected  for  detailed 

study,  is  1.2  ha  in  size.  This  site  was  last  deposited  upon  in  1975. 

Tidal  range  on  this  site  is  1.2  m and  elevation  of  the  dredged  material 
study  area  ranges  from  0.3  to  1.2  m.  The  island  and  deposit  area 
are  surrounded  by  salt  marsh  and  shallow  bay  areas.  Tidal  flats,  0.31 
ha,  are  adjacent  to  the  study  area.  Vegetation  on  the  dredged  material 
deposit  study  area  is  characteristic  of  an  early  serai  stage. 

107.  Several  areas  of  salt  pannes  bordered  the  dike,  especially 
on  the  south  side  furthest  from  open  water.  The  dike  was  in  a state 
of  disrepair  on  that  side  and  in  some  places  only  a remnant  remained. 
Common  reed  was  dominant  on  the  dike,  and  seaside  goldenrod,  sal tgrass ,and 
orach  were  also  present.  Plants  common  to  the  high  marsh  or  drift  areas, 
sand-spurrey  ( Spergularia  marina) , sea-purslane  ( Sesuvium  maritimurn) , 
smooth  cordgrass  ( Spartina  alterni flora) , and  sea  rocket  were  also  found 
on  the  dike  area.  Inside  the  dike,  the  area  was  mostly  bare  sand  or 
dried  dredged  material  sediments,  with  large  shells  throughout.  Some 
debris  was  also  in  evidence.  Species  vegetating  the  dike  were  also 
found  occasionally  on  the  bare  area.  The  center  of  the  deposit  was  ve- 
getated by  1.0  to  2.0-m  high  common  reed  with  some  orach  growing  on  the 
dried  mud.  Reed  was  advancing  from  the  center  onto  the  bare  area 


(Figure  30). 


108.  Nummy  Island  supported  colonies  of  laughing  gulls  ( Larus 
atricilla ) and  common  terns  on  its  salt  marsh  areas  and  great  black- 
backed  gulls  and  herring  gulls  on  dredged  material  areas.  The  diked 
dredged  material  deposit  study  area  supported  a colony  of  150  pairs 
of  herring  gulls  and  eight  pairs  of  great  black-backed  gulls.  Their 
nests  were  distributed  through  the  bare,  reed  and  dike  vegetation 
communities  (Figure  31).  Nests  were  placed  upon  bare  sand  mixed  with 
clam  shell  and  often  on  the  dike  at  the  base  of  herbaceous  plants, 
though  many  were  on  bare  areas  with  no  vegetation,  and  one  was  in  an 
outfall  pipe  tnrough  the  dike.  Nests  on  the  other  dredged  material  de- 
posits were  often  on  bare  sand  and  shell  t.ough  many  were  in  saltmeadow 
cordgrass  and  at  the  base  of  low  shrubs  and  herbaceous  vegetation.  Evi- 
dence of  rat  predation  and  habitation  were  also  found  on  these  portions 
of  the  island. 

109.  Nummy  Island  was  a nesting  area  for  herring  gulls,  great 
black-backed  gulls, and  laughing  gulls  in  1976  (Appendix  A)  as  well  as 
1977.  By  6 June  1977  there  were  herring  gull  and  great  black-backed 
gull  chicks  running  around.  However,  many  of  the  herring  gull  nests 
still  had  eggs  in  them,  while  the  great  black-backed  gulls  were  more 
advanced  with  all  of  them  having  large  chicks.  The  laughing  gulls  and 
common  terns  had  nests  with  eggs,  though  some  clutches  were  incomplete. 
The  nearest  herring  gull-great  black-backed  gull  colony  to  Island 

103  was  only  0.2  km  away  and  was  also  on  Nummy  Island  on  an  undiked 
dredged  material  deposit  on  the  northeast  side  of  the  tidal  channel, 
with  salt  marsh  separating  it  from  the  study  site. 


Study  Island  85C,  Devils  Thoro 


110.  Island  85C  (Devils  Thoro)  is  a diked  dredged  material  is- 
land in  Cape  May  County.  It  is  located  at  39°  14’  N and  74°  39'  W, 
adjacent  to  the  New  Jersey  Intracoastal  Waterway,  about  1.8  km  north- 
west of  Corson  Inlet's,  and  is  just  north  of  Island  85dmi.  A salt 
marsh  and  approximately  1 km  separate  the  study  island  frotnaa  beach 
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development  at  the  south  end  of  Peck's  Beach.  The  dredged  material 
deposit  is  4.0  ha  in  size  and  was  last  used  for  deposition  in  1976. 

As  with  study  Island  45A,  the  1976  dredged  material  deposition  appears 
to  have  covered  only  part  of  the  original  dredged  material  deposit. 

Tidal  range  in  the  area  is  1.1  m,  and  0.2  ha  of  tidal  flats  are  adjacent 
to  the  dredged  material  deposit.  The  highest  elevation  on  the  site  is 
the  dike  area  at  1.5  m.  Vegetation  on  the  site  is  characteristic  of  an 
early  serai  stage  but  mid  serai  vegetation  is  also  present  (Figure  32) . 

111.  The  dike  area  was  1.0m  wide  and  supported  a varied,  mostly 
herbaceous,  vegetation  community.  Common  reed  was  dominant  with  poke- 
weed  (Phytolacca  americana) , wild  bean,  and  red  fescue,  grass  also  common. 
Inside  the  dike  was  an  essentially  bare  expanse  of  the  most  recent 
dredged  sediments.  The  substrate  here  was  sand,  with  blue  mussel 
(Mytilus  edulus)  shell  in  some  places.  Open  water  was  found  on  the 
southern  end  and  dried  mud  lined  the  two  adjoining  deposit  sides.  Most 
of  Island  85C  was  covered  by  a dense  stand  of  common  reed  1.8  to  3.0  m 
high.  At  the  center  of  the  reed-covered  area  was  an  open  area  of  high 
elevation  (possibly  the  apex  of  earlier  deposits).  This  central  portion 
had  a variety  of  plant  species  and  growth  forms  dominated  by  1.0  to 
2.0-m  high  reed.  Bluestem,  evening  primrose  (Oenothera  biennis ),  yarrow, 
and  red  fescue  grass  composed  the  herb  layer.  Small  fleabane  and 
vulpia  were  found  here  also  (they  were  also  present  on  Study  Islands 

A12  and  51B) . They  may  have  been  relicts  from  an  earlier  successional 
stage  of  this  deposit.  Numerous  shrubs  were  scattered  throughout  this 
open  area.  Species  included  were  groundsel,  bayberry,  winged  sumac,  some 
red  cedar,  and  some  poison  ivy.  A few  other  places  with  similar  vege- 
tation were  found  irregularly  scattered  within  the  common  reed. 

112.  On  the  northern  end  of  the  island  was  an  area  of  live  and 
dead  reed  which  had  been  subjected  to  approximately  0.6  m of  sand  burial. 
Some  dead  groundsel  shrubs,  also  buried  by  sand,  were  found  here  as 
well.  The  sand  appeared  to  have  been  from  wind  transport. 

Study  Island  109,  Shaw  Island 

113.  Island  109  (Shaw  Island)  is  an  irregularly  shaped,  undiked 
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dredged  material  island  in  Cape  May  County.  Located  at  39°  59'  N and 
74°  51'  W,  adjacent  to  the  New  Jersey  Intracoastal  Waterway,  it  lies 
about  5.6  km  southwest  of  Hereford  Inlet  and  is  separated  from  Wildwood 
Crest  by  a narrow  channel.  Shaw  Island  is  a large  island,  32.7  ha  in 
size,  containing  several  dredged  material  deposits.  Only  one  2.1  ha 
portion  was  studied,  an  area  exhibiting  circular  vegetative  growth  pat- 
terns on  the  southwest  and  which  also  contains  a heronry.  A sewage 
treatment  facility  is  on  the  southeast  side  of  the  island.  The  eastern 
side  of  the  island  has  a great  deal  of  debris  (lumber,  bottles  and 
cans)  washed  up  on  it.  Dredged  material  was  last  deposited  on  Shaw 
Island  in  1965.  Tidal  range  on  this  island  is  1.3  m and  tidal  flats 
(2.1  ha)  are  adjacent  to  the  study  area.  Elevation  is  estimated  at  1.5  m 
on  the  highest  portions  of  the  island.  Vegetation  on  Shaw  Island  is 
characterized  by  mid  serai  stage  species  but  early  and  late  serai  stage 
vegetation  is  also  present  (Figure  33) . 

114.  The  island  was  a complex  mixture  of  common  reed,  bayberry, 
groundsel,  winged  sumac,  red  cedar,  marsh  elder,  and  high  marsh  and 
successional  drift  species.  The  salt  marsh  border  of  the  southwestern 
deposit  area  was  salt  panne  in  some  places  and  abundant  drift  material 
in  others.  On  the  west  side  of  the  deposit  were  areas  of  high  marsh 
dominated  by  saltmeadow  cordgrass  with  abundant  marsh  elder.  On  the 
northeast  side  was  a stand  of  common  reed.  The  east  side  had  a shrub 
thicket  with  bayberry,  groundsel,  winged  sumac,  poison  ivy,  and 
Virginia  creeper (Parthenocissus  quinque folia) . Occasional  red  cedar 
and  black  cherry  also  occurred  in  the  shrub  thickets.  Large  areas  in- 
cluded mixtures  of  3.0-m  high  reed  and  shrubs. 

115.  Shaw  Island  had  a small  heronry  (Figure  34)  of  yellow-crowned 
night  herons  with  a few  glossy  ibises  whose  nests  were  located  in  reed- 
shrub,  shrub  and  shrub-forest  vegetation  communities.  The  yellow- 
crowned  night  heron  nests  were  found  both  high  and  low  in  tall  shrubs 

of  bayberry,  black  cherry,  and  red  cedar  trees.  Glossy  ibis  nests  were 
lower  and  well  hidden  by  reed.  Shaw  Island  did  not  have  a heronry  upon 
it  in  1976  as  far  as  is  known  (Appendix  A),  but  it  has  been  used  as  a 
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heron  nesting  colony  site  in  the  past  (personal  communication,  May  1977, 
J.  Lomax,  Cape  May  Bird  Observatory,  Cape  May,  NJ).  The  nearest  heronry 
with  the  same  species  as  Shaw  Island  was  0.2  km  across  the  Intracoastal 
Waterway  Channel  at  Stingaree  Point  (colony  67,  Figure  C2).  In  1976 
Stingaree  Point  supported  one  of  the  largest  heronries  in  New  Jersey 
but  a fox,  observed  on  the  May  1977  survey,  seemed  to  have  decimated 
this  colony  by  June,  when  its  numbers  were  badly  depleted  compared  to 
the  1976  nesting  season  (Appendix  A). 

Study  Island  109  South 

116.  Island  109  South  is  a circular,  undiked  dredged  material 
island  in  Cape  May  County.  It  is  adjacent  to  the  New  Jersey  Intracoastal 
Waterway,  located  at  38°  59'  N and  74°  51’  W,  about  3 km  north  of  Cape 
May  Inlet,  and  6.4  km  south  of  Hereford  Inlet.  The  dredged  material 
deposit  is  on  a salt  marsh  opposite  Wildwood  Crest.  It  is  almost  2 ha 

in  size  and  the  last  dredged  material  deposition  date  for  this  site  is 
unknown.  However,  dredged  material  deposition  at  unspecified  sites  in 
this  area  occurred  in  1965.  Tidal  range  in  this  area  is  1.3  m and  tidal 
flats  (0.1  ha)  are  adjacent  to  the  dredged  material  deposit.  Elevation 
on  the  island  is  estimated  at  1.0  m at  the  dome.  Island  109  South  has 
a small  sand  beach  subject  to  heavy  recreational  use  from  passing  boat- 
ers. Vegetation  on  Island  109  South  is  characteristic  of  an  early  serai 
stage  but  mid  and  late  serai  stage  vegetation  is  also  present  (Figure 
35). 

117.  The  deposit  area  was  vegetated  on  the  south  side  by  common 
reed,  about  2.1  m high.  In  some  areas  winged  sumac,  groundsel,  bayberry, 
and  elderberry  were  codominant  with  reed.  A few  3.0-m  high  black 
cherry  and  3.6-m  high  red  cedar  were  also  found  here.  The  northern 

part  of  this  upland  was  characterized  by  Japanese  honeysuckle  ( Loniaera 
japoniaa) , which  seemed  to  be  draped  over  all  vegetation.  Dense  grass- 
lands of  panic  grass  ( Paniaum  lanuginosian) , bluestem,  broom  sedge 
( Anciropogon  virginious) , and  yarrow  were  found  on  the  northeast  side  of 
this  area.  However,  these  grasslands  had  been  invaded  by  shrubs 
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(winged  sumac,  groundsel,  bayberry,  elderberry,  common  reed)  and  vines. 
The  viniferous  vegetation  included  honeysuckle,  Virginia  creeper,  and 
poison  ivy.  The  honeysuckle  grew  not  only  in  the  grassland,  but  also 
climbed  over  dead  reed  stems  and  skeletons  of  groundsel  and  was,  in 
large  part,  impenetrable.  Island  109  South  was  the  only  study  island 
which  had  honeysuckle  as  a dominant  plant  species  and  in  such  abundance. 
It  even  seemed  to  be  displacing  common  reed.  Specimens  of  white  mulberry 
( Morus  alba)  and  sassafras  ( Sassafras  albidum)  were  also  noted,  and 
elderberry  was  quite  common. 

Vegetation  Studies 

118.  Table  3 lists  major  plant  species  collected  on  the  21 
dredged  material  study  sites.  This  is  not  a complete  listing  of  all 
species  found  in  the  study  area,  but  is  based  upon  field  observations 
and  on  sampling  of  1085  quadrats  and  28  transects  on  the  dredged  mater- 
ial study  islands.  Species  present  were  indicative  of  low  tidal  marsh, 
high  tidal  marsh,  grassland,  shrub-thicket , and  dune-woodland  communi- 
ties . 

Succession 

119.  Vegetational  and  successional  patterns  on  study  islands  con- 
formed well  to  those  described  by  Martin  (1959),  Daiber  (1974),  Chapman 
(1960),  Ranwell  (1972)  and  Robichaud  and  Buell  (1973)  for  the  tidal 

salt  marshes  and  dunes  of  the  outer  coastal  plain  of  southern  New  Jersey. 
Analysis  of  successional  trends  on  the  study  islands  was  based  upon  a 
relatively  small  sample  of  the  21  sites,  investigated  during  only 
one  field  season.  Records  pertaining  to  the  deposition  of  dredged  ma- 
terial on  specific  sites  along  the  New  Jersey  Intracoastal  Waterway 
were  incomplete  or  non-existent,  making  correlation  of  present  vegeta- 
tion patterns  with  island  age  difficult. 

120.  Reasonably  reliable  age  records  exist  for  only  13  of  the 
21  islands,  so  discussion  of  successional  trends  is  based  mostly 
upon  them.  Other  islands  are  discussed  only  if  successional 
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Table  3 
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Plant  Species  Found  on  New  Jersey  Dredged  Material  Study  Islands  1977 


Scientific  Name 

*Acer  rubrum 
Achillea  millefolium 
Amaranthus  retro  flexus 
Ambrosia  artemisii folia 
Amelanchier  canadensis 
Ammophila  breviligulata 
Andropogon  scoparius 
Andropogon  virginicus 
Apocynum  canrtabinum 
Arenaria  peploides 
*Asclepias  syriaca 
A triplex  patula 


Common  Name 

Red  maple 
Yarrow 

Pigweed;  green  amaranth 
Common  ragweed 
Serviceberry ; shadbush 
American  beachgrass 
Bluestem 
Broom  sedge 
Indian  hemp 

Sea  purslane;  seabeach  sandwort 

Common  milkweed 

Orach 


Baccharis  helimifolia  Sea  myrtle;  groundsel 

Bassia  hirsuta  

Bromus  tectorum  Brome  grass 


Cakile  endentula 
Carex  albolutescens 
Chenopodium  album 
Chenopodium  ambrosioides 
Cirsium  arvense 
Cirsium  vulgare 
Convolvulus  sepium 
Cyperus  sp. 

Cyperus  esculentus 
Cyperus  odoratus 


Sea  rocket 
Sedge 

Pigweed;  lamb's  quarters 

Mexican  tea 

Canada  thistle 

Bull  thistle;  common  thistle 

Wild  morning  glory;  hedge  bindweed 


Yellow  nutgrass 
Nutsedge 


Digitaria  sanguinalis 


* No  specimen  collected 


Crab  grass;  finger  grass 
(Continued) 
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Table  3 (Continued) 


Scientific  Name 

Common  Name 

Distichlis  spicata 

Salt  grass  alkali-grass 

Eragrostis  spectabilis 
Erigeron  canadensis 

Erigeron  pusillus 

Eupatorium  album 

Eupatorium  hyssopi folium 

Tumble  grass;  petticoat  climber 

Fleabane 

Small  fleabane 

White  thoroughwort 

Thoroughwort 

Festuca  rubra 

Red  fescue  grass 

Gnaphalium  obtusi folium 

Catfoot 

Hemerocallis  fulva 

Heterotheca  subaxillaris 

Hibiscus  palustris 

Hudsonia  tomentosa 

Daylily 

Camphorweed 

Swamp  rose  mallow 

Beach  heather;  poverty  grass 

Iva  frutescens 

Marsh  elder 

Juncus  dudleyi 

J uncus  gerardi 

Juniperus  virginiana 

Rush 

Black  grass 

Red  cedar 

Lactuoa  biennis  or  floridana 
Lactuca  canadensis 
Lactuca  scariola 
Lathy r us  japonicus 
Lechea  maritima 
Lepidium  virginicum 
Limonium  nashii 
Linaria  canadensis 
Lonicera  japonica 


Wild  lettuce 
Wild  lettuce 
Prickly  lettuce 
Beach  pea 
Maritime  pinweed 
Poor-man's  pepper 
Sea  lavender 
Toadflax 

Japanese  honeysuckle 


(Continued) 
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Table  3 (Continued) 


Scientific  Name 

Mollugo  vertioillata 
Moms  alba 

Myrica  pennsy ivanioa 

Oenothera  biennis 
Oenothera  frutiaosa 
Oenothera  parvi  flora 
Opuntia  humifusa 

Paniown  diohotomiflorum 
Paniown  lanuginosum 
Paniown  virgatwn 
Parthenocissus  quineque folia 
Phragmites  oommunis 
Pinus  nigra 
Phytolaooa  amerioana 
Pluohea  purpwascens 
Poa  annua 

Polygonella  artioulata 

Polygonum  avioulare 
Polygonum  hydropiper 
Polygonum  punotatum 
Polygonum  ramosissimum 
Prunus  serotina 

Rhus  copal lina 
*Rhus  radioans 
Rosa  virginiana 
Rubus  bifrons 
Rumex  aoetosella 


Common  Name 

Carpetweed 
White  mulberry 
Bayberry 

Evening  primrose 
Evening  primrose 
Evening  primrose 
Prickly  pear  cactus 

Panic  grass 
Panic  grass 
Switchgrass 
Virginia  creeper 
Common  reed 
Austrian  pine 
Pokeweed 
Marsh  fleabane 
Bluegrass 
Jointweed 

Knotweed 

Common  smar tweed 
Water  smartweed 
Bush  knotweed 
Black  cherry 

Dwarf  sumac;  winged  sumac 

Poison  ivy 

Rose 

Blackberry 

Sheep  sorrel;  common  sorrel 
(Continued) 
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Table  3 (Concluded) 
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Scientific  Name 

Rumex  crispus 


Common  Name 

Yellow  dock 


Salioomia  bigelovii 
Salicoimia  europaea 
Salioomia  virginica 
Salix  alba 
Salix  nigra 
Salsola  kali 
Sambucus  canadensis 
* Sassafras  albidum 
Scirpus  americanus 
Sesuvium  maritimum 
Solanum  amerioanum 
Solanum  dulcamara 
Solidago  altissima 
Solidago  sempervirens 
Solidago  tenui folia 
Spartina  altemiflora 
Spartina  patens 
Spergularia  marina 
Strophostyles  helvola 
Suaeda  lineraris 


Dwarf  saltwort 
Samphire;  chickenclaws 
Perennial  saltwort 
White  willow 
Black  willow 
Common  saltwort 
Elderberry 
Sassafras 

Three-square;  chair-maker's  rush 

Sea  purslane 

Nightshade 

Nightshade;  bittersweet 

Goldenrod 

Seaside  goldenrod 

Goldenrod 

Smooth  cordgrass 

Saltmeadow  cordgrass 

Sand  spurrey 

Wild  bean 

Sea  blite 


Teuorium  canadense 
Tri folium  arvense 
Triplasis  purpurea 


American  germander;  wood  sage 
Rabbitfoot  clover 
Sand  grape 


Vitis  aestivalis 
Vulpia  oc to flora 


Summer  grape 
Vulpia 


* Xanthium  strumarium 


Cocklebur;  coltbur 
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relationships  could  be  easily  discerned.  The  islands  selected  for 
analysis  were  utilized  as  disposal  sites  from  1963  through  1969,  with 
a six  year  gap  before  use  again  in  1975.  Accurate  determination  of  the 
ages  of  older  plant  associations  was  not  possible.  Because  of  this,  it 
was  difficult  to  determine  the  exact  time  period  over  which  the  present 
plant  communities  have  reached  their  current  succession  status. 

121.  Age  and  extent  of  the  dredged  material  island  depositions 
are  not  the  only  factors  influencing  plant  succession.  Martin  (1959) 
found  that  microtopography,  groundwater  availability,  depth  of  sediment 
deposition,  salt  spray  tolerance,  and  water  and  soil  salinity  were  all 
important  factors  in  the  determination  of  vegetation  patterns  at  nearby 
Island  Beach,  New  Jersey.  Frequency  of,  and  susceptibility  to,  storm 
inundation  (especially  in  areas  with  little  or  no  elevation),  the  pre- 
sence or  absence  of  diking,  seed  availability,  and  seed  transport  mech- 
anisms are  also  factors  that  should  be  considered  when  studying  plant 
succession.  The  following  discussions  are  of  various  stages  found  on 
study  islands: 

a.  Early  serai  stages 


(1)  The  plant  communities  classified  as  representing  an 
early  stage  on  dredged  material  islands  in  New  Jersey 
varied  with  the  deposition  patterns  on  the  islands 
studied:  diked,  domed,  or  spread  in  a low  profile. 
Because  of  these  configurational  differences,  their 
early  successional  stages  also  differed. 

(2)  On  diked  study  islands,  sediments  deposited  behind  the 
dike  were  essentially  unvegetated  for  at  least  two 
years.  The  dike  probably  restricted  the  introduction 
of  colonizing  seeds  and  rhizomes  carried  by  tides 

and  storms  under  natural  conditions.  Some  of  the 
first  plants  found  on  early  serai  stage  diked  study 
islands  were  saltgrass,  sand  spurrey,  sea  blite 
( Suaeda  maritima) , sea  purslane,  common  reed,  pigweed, 
oracn,  and  blue  grass  ( Poa  annua).  Salt-tolerant 
species  are  slower  to  colonize  these  diked  dredged  ma- 
terial areas  because  of  the  higher  salinity  of  the 
sediments  after  the  saltwater  portion  of  the  dredged 
material  evaporates.  Ponding  from  rainwater  and/or 
flood  waters  that  periodically  cover  parts  of  the  rim- 
like depositions  and  are  retained  within  the  dike. 
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would  also  retard  colonization  by  pioneer  species  in- 
tolerant of  standing  water. 

(3)  Diked  study  islands  45A,  85C  ,and  103  were  in  early  stages 
of  succession.  The  dikes  surrounding  the  deposits  were 
in  more  advanced  stages  of  colonization  and  succession 
than  the  areas  internally  adjacent  to  them.  High,  central 
portions  were  also  more  vegetated  than  lower  areas 
surrounding  them.  Common  reed  seemed  to  be  the  pre- 
dominant species,  colonizing  almost  all  areas  on  such 
islands . 

(4)  Several  of  the  study  islands  (A12,  A12  North,  51B)  were 
dome  shaped.  They  ranged  in  elevation  from  less  than 
1.0  m to  3.0  m above  the  salt  marsh  surface.  Definite 
ages  for  most  of  them  are  lacking.  The  bare  sand, 
shell, and/or  pebbled  areas  on  the  dome  top  were  often 
invaded  by  sedges  ( Cyperus  sp.),  vulpia,  sand  grape 
{Triplasis  purpurea),  brome  grass,  small  fleabane,  and 
evening  primrose  ( Oenothera  parviflora) . These  species 
(or  combinations  of  them)  formed  a sparse  grassland 
community  at  the  highest  elevations  on  several  of  the 
domed  islands  studied  and  represented  an  early  serai 
stage  on  deposits  that  were  at  least  12  years  old  in 
some  instances. 

(5)  At  the  base  of  the  dome,  dense  grassland  was  typically 
found;  it  was  most  often  composed  of  American  beach- 
grass  and  seaside  goldenrod.  The  lower  areas  were 
colonized  by  common  reed.  Data  indicate  that  over  a 
period  of  time  the  dense  grassland  species  cover  the 
dome,  followed  by  common  reed. 

(6)  Many  of  the  same  sparse  grassland  species  on  early  serai 
stage  domes  were  also  present  in  less  abundance  on 

11  to  14  year  old  summits  in  mid  serai  stages.  These  had 
mostly  dense  grassland  species  with  some  shrub  invasion. 
Vegetation  maps  suggest  that  domed  deposits  take  longer 
to  advance  beyond  an  early  serai  stage  of  sparse  grass- 
land than  do  islands  with  less  elevated  dredged  material. 

(7)  Most  of  the  islands  studied  had  a low  profile.  No  study 
islands  were  in  early  serai  stages,  but  common  reed  was 
probably  a major  pioneer  species.  Reed  advances  by 
rapid  rhizome  growth  and  forms  tall,  dense  stands. 

It  is  one  of  the  earliest  and  most  persistent  of  all 
species  invading  these  deposits.  For  example.  Island 
108B  (12  years  old)  was  dominated  by  common  reed  which 
occurred  in  a single  dense  stand  although  some  mid  serai 
growth  had  begun.  Periodic  inundation  of  low-lying  de- 
posits by  storm  and  high  tides  seems  to  maintain  early 
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serai  stages  by  drowning  or  salting  out  the  less  tolerant 
woody  species  characteristic  of  later  serai  stages. 


(8)  On  older  low  profile  dredged  material  islands,  dense 
grasslands  were  found.  The  dense  grasses  may  have  been 
initial  invaders  or  may  have  been  followed  by  earlier 
sparse  grassland  species.  On  some  low  profile  islands, 
drift  (cordgrass  and  reed  stems)  covered  large  portions. 
These  islands  had  characteristic  succession  patterns 
which  varied  somewhat  from  islands  previously  described. 
For  example,  Island  A35  is  in  an  area  where  the  natural 
vegetation  community  is  tidal  salt  marsh,  and  most  of 
its  surface  was  covered  by  drift.  The  drift  was  invaded 
by  sea  rocket  and  orach.  The  island  periphery  had 
smooth  cordgrass,  Bassia  hirsuta,  and  common  saltwort 

( Salsola  kali)  growing  in  abundance.  Interior  portions 
had  an  open,  herbaceous  cover  dominated  by  goldenrod, 
seaside  goldenrod,  and  poor-man's  pepper.  Vines  growing 
were  wild  bean  and  wild  morning  glory. 

(9)  Islands  did  not  differ  in  mid  and  late  serai  stage  vege- 
tation to  the  same  extent  that  they  differed  in  early 
serai  stages.  Characterizations  of  later  serai  stages 
apply  to  the  study  islands  regardless  of  their  con- 

f igeration. 

b^.  Mid  serai  stages 

(1)  Mid  serai  stages  on  Study  Islands  A59a,  98A, and  98B  North 
were  characterized  by  shrub  invasion  of  sparse  grassland, 
dense  grassland, or  pure  reed  stands.  The  oldest  deposit 
which  had  mid  serai  vegetation  was  nine  years  old,  and 

the  stage  probably  begins  at  an  earlier  age.  Shrubs 
usually  found  in  this  stage  are  bayberry,  groundsel, 
and  marsh  elder.  Winged  sumac  was  common  on  some  islands 
and  elderberry  occurred  occasionally. 

(2)  At  the  central  portion  of  some  islands  with  dense  grass- 
land, the  mid  serai  stage  was  initiated  by  both  reed 
and  shrubs.  This  situation  occurred  on  islands  with 
subdomes  of  lower  elevation  than  the  main  dome 
(Islands  45A  and  85C) . 

(3)  Islands  with  much  drift  vegetation  were  characterized  at 
mid  serai  stages  by  reed,  bayberry,  and/or  poison  ivy 
growing  through  open  herbaceous  vegetation.  Where  up- 
land areas  bordered  salt  marsh,  marsh  elder  (with  or 
without  reed)  grew  through  mats  of  drift  material. 

Marsh  elder  was  scattered  and/or  mixed  with  reed 
throughout  the  upper  salt  marshes.  On  Islands  85dmi  and 
A59a  elder-high  marsh  mixtures  may  have  been  invaded  by 
common  reed. 
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(4)  On  most  islands  the  reed-shrub  mixture  covered  a large 
area.  In  time,  the  shrubs  mixed  with  the  reed  will 
probably  exceed  the  height  of  the  reed  and  dominat  the 
association.  However,  shrub  domination  was  observed 
where  the  shrub  thickets  had  probably  become  established 
before  invasion  by  reed. 

(5)  In  some  areas,  especially  in  early  reed-shrub  associa- 
tions, numerous  shrub  skeletons  were  found.  Islands 

45A  and  A61c  contained  a larger  number  of  these  skeletons 
than  most  other  islands.  A late  frost  in  May  1977  was 
probably  responsible  for  this.  Saltwater  flooding 
during  storms  or  dredged  material  deposition  on  pre- 
existing shrub  associations  produces  similar  effects. 

(6)  Grasslands  were  only  a minor  component  of  the  mid  serai 
stage  islands,  but  the  grassland  communities  were  pro- 
bably important  to  the  earlier  development  of  the  shrub 
thicket  communities.  In  dense  grassland  succession, 
the  grasses  and  herbs  common  in  the  earlier  serai  stages 
persisted  in  the  ground  layer.  With  increasing  density 
of  the  reed-shrub  canopy,  the  grasslands  will  probably 
disappear. 


£.  Late  serai  stages 

(1)  Shrub  thickets  were  considered  a late  serai  stage  on  the 
study  islands.  Shrubs  establish  on  dredged  mater- 
ial deposits  either  alone  or  mixed  with  common  reed. 

Shrubs  dominating  the  reed-shrub  associations  increase 
in  cover  and  density  to  form  thickets.  Islands  9 through  14 
years  old  (A61c,  98B  North,  109)  showed  this,  but  the 
ages  of  the  deposition  from  which  the  shrubs  grew  were 
undetermined . 


(2)  Most  of  the  same  species  occurring  in  mid-seral  stage 
uplands  dominated  the  later  serai  stages  of  bayberry, 
groundsel,  and  winged  sumac.  Marsh  elder,  sometimes 
mixed  with  groundsel  and  bayberry,  formed  thickets  on 
the  deposit  perimeter. 

(3)  The  shrub-forest  was  the  most  advanced  serai  stage  ob- 
served on  study  islands.  The  most  important  tree 
species  were  red  cedar  and  black  cherry.  The  trees 
appeared  to  be  randomly  spaced  through  the  shrub  thickets 
and  were  occasionally  found  in  mid  serai  stage  shrub- 
grassland  communities.  Shrub-forest  was  found  on  12  to  14 
year  old  islands  (109,  98B  South).  Poison  ivy  and 
Virginia  creeper  were  common  within  the  shrub-forest 
community. 
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(A)  Data  are  available  on  the  age,  characteristic  serai 

stage,  other  stages  present,  and  vegetation  communities 
present  on  each  study  island  (Table  A).  No  plant 
species  or  vegetation  communities  were  found  at  the 
study  sites  that  were  atypical  of  the  salt  marshes  and 
sand  dune  habitats  of  southern  New  Jersey.  Additional 
discussion  of  the  vegetation  found  on  all  study  islands 
and  its  relation  to  colonial  nesting  birds  is  presented 
in  the  following  sections. 

Bird  Studies 

122.  Table  5 lists  colonial  nesting  seabird  and  wading  bird 
species  that  occur  in  New  Jersey.  Only  great  blue  heronfl  ( Ardea 
herodias ) and  roseate  terns  ( Sterna  dougallii ) were  not  found  nesting 
in  the  study  area  in  June  1977,  and  green  herons  were  not  common.  Least 
terns,  common  terns,  gull-billed  terns  ( Gelochelidon  nilotica) , and 
Forster's  terns  were  nesting  in  the  study  area,  as  were  black  skimmers 
( ),  great  black-backed  gulls,  laughing  gulls, and  herring 

gulls.  Little  blue  herons {Florida  caerulea) , great  egrets  ( Casmerodius 
albus) , snowy  egrets,  Louisiana  herons  (Hydranassa  tricolor),  black- 
crowned  night  herons,  yellow-crowned  night  herons,  and  glossy  ibises 
comprised  the  wading  bird  species  studied.  Appendix  A provides  a de- 
tailed account  of  the  history  and  breeding  phenology  of  these  species 
in  New  Jersey.  Herring  gulls,  great  black-backed  gulls,  laughing  gulls, 
Forster's  terns, and  all  of  the  above  wading  bird  species  were  in  col- 
onies and  nesting  by  the  second  week  of  May  1977.  Common  terns  were 
arriving  at  colonies  from  early  May  and  were  already  on  nest  sites  by 
8 May  in  northernmost  sites.  Black  skimmers,  least  tarns, and  laughing 
gulls  were  returning  to  New  Jersey  in  May.  By  the  first  week  of  June, 
all  species  had  nests,  eggs, and/or  young,  though  many  of  the  black 
skimmers  were  not  yet  nesting,  and  many  of  the  gulls  were  renesting 
after  high  storm  tides  had  washed  away  their  nests.  Many  of  the  herons 
had  young,  though  many  other  nests  had  only  eggs  or  newly  hatched 
young.  The  wading  bird  species  had  started  arriving  on  their  breeding 
territories  in  New  Jersey  as  early  as  March;  in  June  some  were  renesting 
because  certain  colony  sites  had  just  been  burned  (Pork  Island)  or 
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Table  5 


1 

List  of  Colonial  Nesting  Seabirds  and  Wading  Birds  In  New  Jersey 


Scientific  Name 

Common  Name 

Ardea  herodias 

Great  blue  heron 

Butorides  viresoens 

Green  heron 

Florida  caerulea 

Little  blue  heron 

Bubuleus  ibis 

Cattle  egret 

Casmeroaius  albus 

Great  egret 

Egretta  thula 

Snowy  egret 

Hydranassa  tricolor 

Louisiana  heron 

Nyotiaorax  nyatioorax 

Black-crowned  night  heron 

Nyctanassa  Violaoea 

Yellow-crowned  night  heron 

Plegadis  faloinellus 

Glossy  ibis 

Larus  marinas 

Great  black-backed  gull 

Larus  argentatus 

Herring  gull 

Larus  atrioilla 

Laughing  gull 

Geloahelidon  nilotiaa 

Gull-billed  tern 

Sterna  forsteri 

Forster's  tern 

Sterna  hirundo 

Common  tern 

Sterna  dougalli 

Roseate  tern 

Sterna  albifrons 

Least  tern 

Rynahops  niger 

Black  skimmer 

disturbed  by  predators  (Stingaree  Point).  By  late  August,  all  species 
had  fledged  young. 

123.  The  survey  and  census  figures  presented  in  the  following 
pages  are  based  upon  June  1977  census  and  survey  data.  These  are 
minimal  figures  since  birds  away  from  their  nests  at  the  time  of  the 
census  were  not  counted.  Figures  for  the  Stone  Harbor  Heronry  are 
probably  much  lower  than  the  actual  breeding  population  of  this  major 
site.  Counts  were  difficult  because  of  the  protected  nature  of  the 
site,  its  large  size,  and  impenetrable  vegetation.  Ground  truthing 
and  additional  census/survey  data  from  others  in  the  area  (Kane  and 
Farrar  1977;  Burger  and  Lesser  1976;  personal  communication,  January 
1978,  Joan  Galli,  Division  of  Fish,  Game  and  Shellf isheries , Trenton, 
NJ)  indicate  that  the  census  figures  are  within  reasonable  estimates 
of  the  breeding  populations  of  these  species  in  the  study  area. 

Survey  of  colony  sites 

124.  A total  of  117  colony  locations  were  found  during  the  June 
1977  survey  from  Cape  May  Inlet  to  Manasquan  Inlet.  Common  terns 
nested  at  52  sites  and  were  the  most  widespread  species.  Herring  gulls 
occurred  at  40  sites  and  were  also  widespread,  often  with  common  terns 
and  herons.  Great  black-backed  gulls  occurred  at  21  sites,  always 

in  small  numbers  and  usually  with  herring  gulls.  Laughing  gulls  were 
found  nesting  at  31  sites,  mostly  in  salt  marshes,  and  did  not  nest 
north  of  Barnegat  Inlet.  Least  terns  occurred  at  15  sites  early  in 
June  and  black  skimmers  were  found  at  14  sites,  though  they  did  not 
breed  at  all  of  them.  Gull-billed  terns  were  found  breeding  at  three 
locations  and  Forster's  terns  at  six.  Heronries  were  located  at  32 
sites  and  were  of  mixed  species  composition.  Figure  36  indicates  the 
percentage  of  the  total  number  of  sites  with  each  wading  bird  species. 
Black-crowned  night  herons,  snowy  egrets  and  glossy  ibises  were  most 
widely  distributed,  and  cattle  egrets  were  least  widely  distributed 
(6  of  32  sites).  No  heronries  were  located  north  of  Barnegat  Inlet. 
Table  6 records  the  locations,  names,  and  species  composition  at  each 
site  where  a nesting  colony  was  found.  The  site  numbers  refer  to  the 
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Figure  36.  Wading  bird  species  distribution  on  colony  sites,  showing  percentages  of  heron 

sites  by  species.  LBH=  little  blue  heron;  CATEG=  cattle  egret;  GREG=  great  egret; 
SNEG=  snowy  egret;  LAH=  Louisiana  heron;  BCN=  black-crowned  night  heron;  YCN= 
yellow-crowned  night  heron;  GLIB=  glossy  ibis 
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Table  6 (Continued) 
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(Continued) 


Table  6 (Continued) 
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Good  Luck  Sedge  39  33'  74  18 


Table 
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Pettit  Island  39  AO 


Site  County  Name  latitude  Longitude 


colony  numbers  recorded  in  Figure  C2.  Some  colonies  may  share  the  same 
site  number  because  of  their  proximity.  Figure  C2,  a map  of  the  speci- 
fic study  area,  presents  the  locations  and  taxonomic  composition  of 
all  colony  sites  A summary  of  sites  and  species  in  June  1977  is  pre- 
sented in  Table  7.  Table  8 gives  a breakdown  of  study  island  species, 
populations,  and  nesting  substrate. 

Census  of  Colony  Sites 

125.  A total  of  52,205  pairs  of  nesting  colonial  seabirds  and 
wading  birds  were  censused  in  June  1977  between  Cape  May  and  Manasquan 
Inlets.  Eight  species  of  wading  birds,  four  gulls  and  four  terns, and 
black  skimmer  nested  in  the  specific  study  area.  Laughing  gulls  were 
the  most  numerous  with  35,241  pairs.  Common  terns  were  next  with 
4,667  pairs,  followed  closely  by  herring  gulls  with  4,202  pairs. 

Great  black-backed  gulls  and  gull-billed  terns  were  rare,  but  they 
showed  increases  over  1976  figures  (Appendix  A)  with  103  and  18  pairs, 
respectively.  A total  of  349  pairs  of  Forster's  terns,  691  pairs  of 
least  terns,  and  1352  pairs  of  black  skimmers  were  censused.  The 

, latter  two  species  have  declined  in  New  Jersey  and  both  were  unable 

to  successfully  produce  large  numbers  of  young  in  1977.  They  have 
both  beer  placed  on  the  New  Jersey  State  Endangered  Species  List,  and 
steps  are  being  taken  to  provide  extra  protection  to  them  at  their 
nesting  sites  (J.  Galli,  1977,  personal  communication).  Wading  birds 
totalled  5,582  pairs,  with  snowy  egrets  (2094  pairs),  glossy  ibises 
(1543  pairs),  and  black-crowned  night  herons  (627  pairs)  the  most 
numerous.  Cattle  egrets  (431  pairs)  were  more  numerous  than  great 
egrets  (379  pairs).  Little  blue  herons  were  more  numerous  in  1977 
than  in  1976,  with  232  pairs.  Louisiana  herons  and  yellow-crowned 
night  herons  were  least  numerous,  with  populations  of  151  pairs  and 
125  pairs,  * espectively . Figure  37  indicates  the  percentage  of  the 
total  population  represented  by  each  species  of  wading  birds. 

126.  All  wading  bird  species  were  nesting  in  mixed  colonies  in 
interspecific  associations.  Least  terns  were  not  found  nesting  in 
association  with  any  other  species.  Laughing  gulls,  while  nesting  with 
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Table  7 

Colonial  Seabird  and  Wading  Bird  Census  and  Survey  Results  {Cape  May  to 


r 


Manasquan  Inlet  - June  1977  ] 


Species  Breeding  Population  //  Colony  Sites 


Little  blue  heron 

232 

17 

Cattle  egret 

431 

6 

Great  egret 

379 

13 

Snowy  egret 

2094 

24 

Louisiana  heron 

151 

14 

Black-crowned  night  heron 

627 

28 

Yellow-crowned  night  heron 

125 

14 

Glossy  ibis 

1543 

23 

Wading  hirds  (total) 

5582 

Great  black-backed  gull 

103 

21 

Herring  gull 

4202 

40 

Laughing  gull 

35241 

31 

Gull-billed  tern 

18 

3 

Forster's  tern 

349 

6 

Common  tern 

4667 

52 

Least  tern 

691 

15 

Black  skimmer 

1352 

14 

Ground  nesters  (total) 

Total  Population:  52,205  pairs 

46623 

Table  8 

Colony  Data  on  Study  Islands 


Colony  No. 

Population 

Species  Pairs 

Nesting 

Substrate 

A12 

least  tern 

240 

sand,  shell,  gravel 

A3  5 

common  tern 

160 

drift,  marsh, grasses 

black  skimmer 

7 

drift 

herring  gull 

1 

grasses 

45A 

least  tern 

20 

sand,  shell,  gravel 

X27 

snowy  egret 

22 

shrubs 

glossy  ibis 

8 

shrubs,  reeds 

little  blue  heron 

2 

shrubs 

Louisiana  heron 

2 

shrubs 

black-crowned  night  heron 

4 

shrubs,  reeds 

herring  gull 

78 

grasses,  forbs 

great  black-backed  gull 

5 

grasses,  forbs 

A61c 

little  blue  heron 

25 

shrubs,  forbs 

cattle  egret 

30 

shrubs,  reeds 

great  egret 

30 

shrubs,  reeds 

snowy  egret 

75 

shrubs,  reeds 

Louisiana  heron 

15 

shrubs,  reeds 

black-crowned  night  heron 

25 

shrubs,  reeds 

glossy  ibis 

100 

shrubs,  forbs,  reeds 

'1 

herring  gull 

250 

shrubs,  grasses. 

forbs 

great  black-backed  gull 

6 

shrubs,  forbs. 

grasses 

85  dmi 

snowy  egret 

6 

shrubs,  reeds 

black-crowned  night  heron 

6 

shrubs,  reeds 

glossy  ibis 

4 

shrubs,  reeds 

98A 

great  black-backed  gull 

3 

grasses,  reeds. 

shrubs 

herring  gull 

40 

grasses,  shrubs, 

reeds 

laughing  gull 

12 

saltmarsh 

98B  North 

little  blue  heron 

4 

trees,  shrubs,  reeds 

snowy  egret 

100 

trees,  shrubs,  reeds 

Louisiana  heron 

2 

trees,  shrubs,  reeds 

glossy  ibis 

75 

trees,  shrubs,  reeds 

herring  gull 

20 

grasses,  shrubs 

98B  South 

snowy  egret 

120 

trees,  shrubs,  reeds 

glossy  ibis 

20 

trees,  shrubs,  reeds 

Louisiana  heron 

1 

trees,  shrubs,  reeds 

(Continued ) 
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Table  8 (Concluded) 


Colony  No. 

Species 

Population 

Pairs 

Nesting 

Substrate 

103 

great  black-backed  gull 

20 

shrubs,  reeds, 
grasses,  forbs 

herring  gull 

400 

shrubs,  reeds, 
forbs,  grasses 

common  tern 

32 

saltmarsh  drift 

laughing  gull 

950 

saltmarsh 

109 

yellow-crowned  night 
heron 

20 

trees,  shrubs, 
reeds 

glossy  ibis 

4 

trees,  shrubs, 
reeds 
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uxiu  pupuiacion  aisuriDution,  snowing  percentages  of  species  in 

the  total  New  Jersey  population.  LBH=  little  blue  heron;  CATEG=  cattle  egret; 
GREG=  great  egret;  SNEG=  snowy  egret;  LAH=  Lousiana  heron;  BCN=  black-crowned 
night  heron;  YCN=  yellow-crowned  night  heron;  GLIB=  glossy  ibis 


other  breeding  species  (common  terns,  Forster's  terns,  herring  gulls) 
nearby,  did  not  form  any  positive  nesting  associations  with  other 
species:  their  proximity  seemed  to  be  more  a function  of  nest  site 

habitat  than  anything  else.  Black  skimmers  and  common  terns  did  seem 
to  have  a nesting  site  association,  with  common  terns  nesting  at  13  of 
the  14  black  skimmer  sites.  Herring  gulls  and  great  black-backed  gulls 
also  showed  a positive  nesting  association  at  all  21  colony  sites. 
Herring  gulls  seemed  to  show  the  greatest  range  in  nesting  associations 
and  habitat  tolerance.  They  occurred  at  colony  sites  with  all  other 
species  except  Forster's  terns,  gull-billed  terns,  and  least  terns. 
Herring  gulls  are  rapidly  expanding  in  New  Jersey  (Burger  1977b)  and 
are  heavily  competing  with  laughing  gulls  and  common  terns  for  nest 
sites  (Burger  and  Shisler  1977;  Burger  and  Lesser  1976).  They  arrived 
earlier  at  their  nest  sites  than  other  species,  except  great  black- 
backed  gulls, and  were  observed  successfully  preying  on  eggs  and  young 
in  nearby  heronries  and  tern  colonies.  Only  great  black-backed  gulls 
seemed  to  be  able  to  successfully  out-compete  them  for  higher,  drier 
nesting  spots  in  the  marsh,  probably  by  nesting  earlier.  Great  Dlack- 
backed  gulls  were  more  advanced  in  their  nesting  stages  by  1 to  2 weeks, 
and  most  had  well-developed  young  by  June  1977. 

General  colony  habitat 

127.  The  general  colony  habitats  supporting  colonial  nesting 
wading  birds  and  seabirds  in  New  Jersey  were  placed  into  10  categories 
listed  in  Table  1.  These  categories  were  combined  into  four  broader 
categories . 

a_.  Marsh  includes  both  salt  marsh  and  salt  marsh  island  for 
further  analysis. 

_b.  Dredged  Material  includes  all  dredged  material  islands,  marsh 
islands  with  dredged  material  deposition,  and  salt  marshes 
with  dredged  material  deposition. 

c.  Barrier  Island  includes  barrier  spits  as  well  as  barrier 
islands . 

<1.  Other  refers  to  construction  fill  sites  or  natural  sand 
shoals . 
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Table  6 summarizes  the  types  of  nest  sites  utilized  by  the  species 
studied  in  June  1977. 

128.  Figures  38  through  47  indicate  the  species  population  and 
colony  site  distribution  over  four  general  colony  habitat  categories. 
Figure  38  shows  that  47  percent  of  the  total  number  of  colony  sites 
were  found  in  marsh  habitat,  but  38  percent  were  located  on  dredged 
material  sites.  When  the  total  breeding  population  which  includes  very 
large  numbers  of  laughing  gulls,  herring  gulls,  and  common  terns  (Table 
7)  is  considered  (Figure  39),  the  marsh  habitat  was  clearly  the  most 
utilized,  with  76  percent  of  the  total  population  nesting  in  marsh  and 
only  18  percent  on  dredged  material.  In  both  cases  the  barrier  island 
habitat  was  the  least  utilized.  Analysis  of  the  breeding  population  by 
species  gives  a more  precise  picture  of  the  importance  of  each  type  of 
habitat . 

129.  The  wading  birds  did  not  utilize  marsh  habitat  at  all. 

During  the  1800' s they  nested  in  very  large  colonies  on  the  then-wooded 
barrier  islands.  Figures  40  and  41  show  that  dredged  material  islands 
are  now  the  most  important  habitat  for  heronry  sites.  Seventy-one 
percent  of  the  wading  bira  population  and  75  percent  of  their  colony 
sites  were  located  on  dredged  material  sites.  Barrier  islands  retain 
some  importance,  since  28  percent  of  their  population  and  22  percent  of 
their  colony  sites  are  located  there.  One  colony  is  located  on  con- 
struction fill  near  Atlantic  City. 

130.  The  importance  of  dredged  material  islands  as  colony  sites 
for  wading  birds  is  further  supported  by  closer  analysis  of  the  individ- 
ual heron  species  population  and  colony  site  distributions.  In  all 
species,  at  least  half  their  colony  sites  were  located  on  dredged  ma- 
terial (Figure  42),  though  barrier  islands  were  also  important.  The 
population  distribution  levels  were  similar  to  colony  site  distribution, 
although  barrier  island  colonies  supported  greater  populations  of  cer- 
tain species  (great  egrets,  black-crowned  night  herons,  yellow-crowned 
night  herons)  than  the  other  sites.  However,  dredged  material  colony 
sites  supported  91  percent  of  the  snowy  egret,  75  percent  of  the  glossy 
ibis  and  68  percent  of  the  little  blue  heron  populations  (Figure  43). 
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Figure  38. 
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Figure  41.  Wading  bird  colony  distribution,  showing  percentages  of  colonies 
occurring  on  three  different  habitats 


in  three  different  habitats.  LBH=little  blue  heron;  CATEG=cattle  egret;  GREG= 
great  egret;  SNEG=  snowy  egret;  LAH=  Louisiana  heron;  BCN=  black-crowned  night  heron; 
YCN=  yellow-crowned  night  heron;  GLIB=  glossy  ibis 
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Figure  44.  Gull  colony  habitat,  showing  percentages  of  colony  sites  on  three  different 

habitats.  GBBG=  great  black-backed  gull;  HG=  herring  gull;  LG=  laughing  gull 


Gull  species  distribution  by  colony  site  habitat,  showing  percentages  of  all  three 
gull  species  use  of  three  different  habitats.  GBBG=  great  black-backed  gull; 

HG=  herring  gull;  LG=  laughing  gull 


Figure  46.  Tern-skimmer  colony  habitat,  showing  percentages  of  colony  sites  by  species. 

CT=  common  tern;  LT=  least  tern;  GBT=  gull-billed  tern;  FT=  Forster's  tern; 
SK=  black  skimmer. 
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Differences  between  the  population  and  colony  site  distribution  over 
dredged  material  islands  and  barrier  islands  reflects  the  very  large 
Stone  Harbor  heronry  compared  to  smaller  colonies  limited  by  cover  size 
on  younger  dredged  material  islands.  This  accounts  for  use  of  a greater 
number  of  dredged  material  islands  compared  to  barrier  islands,  with 
shrinking  available  habitat. 

131.  The  three  gull  species  utilize  differing  habitats  for  colony 
sites.  While  laughing  gulls  always  nested  on  salt  marsh.  Figure  44  and 
45  show  that  19  percent  of  their  nest  colony  sites  and  5 percent  of 
their  breeding  population  were  associated  with  dredged  material,  either 
on  salt  marsh  adjacent  to  dredged  material  that  had  either  eroded  or  been 
deposited  at  low  enough  elevations  for  salt  marsh  to  develop.  The  77 
percent  of  colony  sites  and  the  95  percent  of  the  breeding  population 

on  natural  salt  marsh  leave  no  doubt  that  in  New  Jersey  salt  marsh  is 
the  habitat  most  used  by  nesting  laughing  gulls. 

132.  Figures  44  and  45  show  that  dredged  material  islands  are 

the  most  utilized  nesting  sites  for  great  black-backed  gulls  and  herring 
gulls  .supporting  62  percent  of  the  great  black-backed  gull  colonies 
with  65  percent  of  the  population,  and  50  percent  of  the  herring  gull 
colonies  with  56  percent  of  the  population.  Despite  the  expansion  of 
herring  gulls  and  great  black-backed  gulls  into  salt  marsh  nesting  areas 
(Burger  1977)  and  the  adaptability  of  herring  gulls  to  a wide  variety 
of  habitats,  most  of  those  in  the  marsh  were  nesting  on  small,  dredged 
material  mounds  on  the  sides  of  ditches  dredged  for  mosquito  control. 
Herring  gulls  were  also  found  nesting  on  the  barrier  beach  in  small 
numbers . 

133.  Marsh  habitat  is  of  major  importance  to  Forster's  terns  and 
gull-billed  terns  in  New  Jersey.  Forster's  terns  nested  on  drift  in 
salt  marsh  areas,  and  showed  no  relationship  to  dredged  material  islands 
(Figures  46  and  47).  Gull-billed  terns,  though  having  28  percent  of 
their  breeding  population  and  33  percent  of  their  colonies  on  dredged 
material,  are  a marsh  nesting  species  in  New  Jersey.  Their  nests  were 
on  salt  marsh  drift.  One  (Oyster  Thoro  Marsh  { // 6 1 } ) of  the  three  nest- 
ing sites  was  on  a badly  eroded  deposit  that  had  developed  into  salt 


136 


134.  Common  tern  colonies  and  breeding  pairs  were  also  predomi- 
nantly found  in  marsh  habitat.  Figure  46  shows  that  73  percent  of  their 
colony  sites  were  located  in  marsh  habitat  and  natural  sand  shoals  on 
dredged  material.  Barrier  island  habitat  and  natural  sand  shoals  account 
tor  a small  portion  (10  percent)  of  the  52  sites.  Population  numbers 
(Figure  47)  show  that  marsh  habitat  is  very  important  in  New  Jersey, 
with  83  percent  of  the  common  terns  on  marsh  and  only  10  percent 
associated  with  dredged  material.  Barrier  island  habitat  accounted  for 
only  6 percent  of  the  population.  The  major  portion  of  colony  sites 
were  on  salt  marsh  grasses  and  drift  including  those  on  dredged  material 
islands . 

135.  Least  terns  nested  on  dredged  material  islands,  on  barrier 
islands,  on  sand  shoals, and  on  mainland  sandy  beach,  with  53  percent 
of  their  colony  sites  on  barrier  island  beaches  (Figure  46).  Dredged 
material  was  used  by  27  percent  of  their  colonies.  Sites  noted  as 
marsh  in  Figure  46  were  actually  sandy  areas  in  marsh  behind  the  barrier 
beach.  Population  distribution  data,  however,  showed  some  differences 
in  habitat  utilization  from  colony  site  data.  Dredged  material  sites 
were  used  by  48  percent  of  the  population,  with  barrier  islands  being 
used  by  32  percent.  The  differences  between  colony  site  and  population 
percentage  distributions  over  habitat  types  reflects  the  presence  of  a 
large  colony  on  dredged  material  Study  Island  A12,  which  supported  the 
largest  least  tern  colony  in  New  Jersey  in  1977. 

136.  Black  skimmers  nested  on  dredged  material  sites,  marsh, 
barrier  islands,  construction  fill,  and  natural  sand  shoals.  Figures 

46  and  47  show  that  barrier  islands  supported  14  percent  of  the  colonies 
and  32  percent  of  the  population.  Dredged  material  sites  were  also 
important,  having  36  percent  of  the  colonies  and  32  percent  of  the 
population.  Comprising  only  14  percent  of  the  colonies,  two  sites  held 
65  percent  of  the  population:  one  on  construction  fill  and  another  on  a 
natural  sand  shoal.  Each  site  supported  large  populations  (400  and  450 
pairs,  respectively).  Nesting  black  skimmers  associated  frequently  with 
common  terns,  even  in  salt  marsh  colonies , though  in  small  numbers.  In 
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1977,  42  pairs  were  located  in  marsh  colonies  with  common  terns.  Their 
nests  were  on  salt  marsh  drift  rather  than  the  sand  and  shell  usually 
associated  with  skimmers. 

Comparison  of  Vegetation  on  Study  Islands  with 
and  without  Bird  Colonies 

137.  Analysis  of  data  indicated  that  there  are  no  significant 
differences  of  average  frequency,  cover  or  height  scores,  and  visibility 
indices  between  bird  (colony)  and  vegetation  (non-colony)  dredged 
material  islands.  Reed,  reed-shrub,  shrub,  dense  grassland,  shrub- 
dense  grassland,  and  shrub-forest  habitats  were  found  on  study  islands 

in  New  Jersey  in  greater  numbers  and  distributions  in  bird  colonies. 

They  are  probably  the  most  important  plant  communities  on  the  study 
islands. 

138.  In  comparisons  of  hectares  of  habitat  on  all  bird  islands 
vs.  all  vegetation  islands,  only  bare  habitat  occurred  in  significantly 
greater  size  and  percentages  on  bird  study  islands.  Adequate  bare-sand 
habitat  usually  favored  by  least  terns,  common  terns,  black  skimmers, 
and  to  a lesser  extent  by  herring  gulls,  is  very  scarce  on  dredged  ma- 
terial islands  along  the  New  Jersey  Intra coastal  Waterway.  These 
species  are  forced  to  nest  in  probably  marginal  habitat  such  as  drift. 

139.  Other  analyses  showed  no  significant  differences  between 
plant  communities  with  or  without  colonies. 
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PART  IV:  DISCUSSION 


140.  Numerous  dredged  material  sites  exist  between  Cape  May  Inlet 
and  Manasquan  Inlet.  Of  these,  at  least  25  sites  supported  colonial 
nesting  seabirds  and/or  wading  birds.  The  dredged  material  sites  were 
not  all  discrete  islands:  some  were  areas  of  marsh  that  had  dredged 
material  deposits  and  some  were  large  diked  areas  connected  to  land. 

They  ranged  in  size  from  1.6  ha  to  129.3  ha  and  in  known  age  from  one 
to  at  least  seventeen  years.  Although  dredging  has  caused  island 
formation  in  New  Jersey  for  at  least  75  years,  dates  of  deposition 

are  unknown.  The  21  dredged  material  study  islands  ranged  in  size  from 
0.6  to  4.0  ha  and  in  age  from  1 to  14  years.  Only  three  Of  the  study 
islands  were  diked.  The  diking  of  dredged  material  disposal  sites  is 
currently  the  only  method  of  disposal  permitted  in  New  Jersey,  and 
these  three  sites  had  the  most  recent  dredged  material  depositions  of 
those  studied. 

141.  Vegetation  on  the  islands  ranged  from  none  (bare  sand  or 
sand/shell/gravel),  to  salt  marsh  grasslands,  to  upland  grasslands, 
to  developing  shrub  and  shrub-forest  communities.  Colonial  nesting 
waterbird  species  were  found  in  most  of  the  plant  communities  as  well 
as  on  bare  sand.  Data  indicated  that  other  factors  besides  age  of  the 
dredged  material  site  greatly  influenced  the  plant  succession  patterns 
presently  found  at  the  study  sites. 

Plant  Succession 


142.  Dredged  material  islands  provided  a wide  range  of  habitat 
and  exhibited  all  stages  of  vegetation  common  to  the  barrier  beaches 
and  salt  marsh  areas  of  the  outer  coastal  plain  of  southern  New  Jersey 
Their  deposition  on  tidal  salt  marsh  provided  upland  vegetation  with 
conditions  favorable  to  growth  in  places  where  previously  there  had 
been  none.  In  some  instances  marsh  areas  were  increased  by  the  sedi- 
ment deposition  in  shallow  waters.  In  other  areas,  preexisting  salt 
marsh  was  destroyed  and  the  resulting  upland  habitat  was  then  claimed 


by  large  stands  of  common  reed.  Vegetation  and  successional  patterns 
on  the  dredged  material  study  sites  seemed  to  conform  fairly  closely 
to  vegetation  communities  and  successional  patterns  already  described  by 
Martin  (1959),  Chapman  (1960),  Robichaud  and  Buell  (1973),  and  Daiber 
(1974)  for  the  salt  marshes  and  barrier  islands  of  southern  New  Jersey. 

143.  Early  serai  stages  were  represented  by  bare,  sparse  grass- 
land, dense  grassland,  and  reed  habitat.  Species  tolerant  of  saline 
and  marsh  conditions  tended  to  be  the  colonizing  or  pioneering  types. 

Mid  serai  stages  were  typified  by  young  reed-shrub  and  shrub-dense 
grassland  communities.  Late  serai  stages  were  characterized  by  shrub 
and  shrub-forest  communities  which  occurred  on  the  higher  upland  por- 
tions of  older  dredged  material  islands  not  subject  to  periodic  flood- 
ing and  lacking  high  soil  salinity. 

144.  Early  serai  stages  were  found  on  islands  varying  in  age 
from  one  year  to  at  least  12  years  old  (deposition  from  1965-1976). 

Mid  serai  stages  were  found  on  deposits  9 to  14  years  old  (deposition 
1963-1968).  Dredged  material  islands  utilized  from  1963-1966  (11  to  14 
years  old)  exhibited  late  serai  stage  vegetation.  Only  the  diked  study 
islands  had  a single  serai  stage  present.  The  others  showed  a combi- 
nation of  seres  in  diverse  patterns.  Factors  other  than  age  also  in- 
fluence successional  stages  found  on  these  islands  and  probably  account 
for  variation  between  age  and  overlapping  seres  found  on  study  islands. 
Martin  (1959),  studying  vegetation  at  nearby  Island  Beach,  found  that 
vegetation  types  and  patterns  correlated  closely  with  topography.  He 
found  that  soil  condition,  salt  spray  distribution,  salt  spray  tolerance, 
and  water  table  levels  also  influenced  vegetation  and  succession  pat- 
terns, though  he  considered  them  to  be  subordinate  to  microtopographi- 
cal  effects.  Daiber  (1974)  believes  that  tidal  inundation,  water 
levels,  and  salinity  are  of  prime  importance  in  determining  vegetation 
patterns  in  salt  marsh  areas. 

145.  All  these  factors  played  a role  in  determining  the  varied 
and  overlapping  communities  found  on  the  study  islands  and  the  early 
stage  vegetation  exhibited  on  many  islands  despite  their  age.  Martin 
(1959)  attributed  the  stability  and  persistence  of  pioneer  communities 
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in  the  most  extreme  habitats  of  xeric,  mesic,  and  hydric  zones  to  the 
inhibition  of  autogenic  succession  by  physical  factors,  especially 
salt  spray.  Bare  domes,  extensive  salt  marsh  vegetation,  storm  tide 
flooding,  and  dead  vegetation  found  on  many  of  the  older  study  islands 
supports  some  of  these  factors  as  causes  for  the  lack  of  correlation 
between  seres  and  age.  Investigation  of  the  role  played  by  these  fac- 
tors is  needed  over  a longer  period  to  determine  the  major  influences 
on  succession  on  dredged  material  islands  in  New  Jersey. 

Plant  Comparisons  Between  Study  Islands  with 
and  without  Colonies 

146.  Dredged  material  study  islands  were  remarkably  similar  in 
all  parameters  measured.  No  significant  differences  in  vegetation 
frequency,  cover,  or  height  were  found  for  any  of  the  plant  communities. 
Visibility  indices  derived  for  study  islands  also  showed  no  significant 
differences.  The  qualitative  occurrence  of  communities  across  all 
study  islands  and  across  pooled  vegetation  islands.  Study  islands  with 
bird  colonies  did  have  a uniform  distribution  of  plant  communities  when 
their  data  were  pooled.  Some  communities  were  disproportionately  re- 
presented on  the  bird  study  islands  (reed,  reed-shrub,  shrub, 

and  shrub-forest),  probably  due  to  the  preponderance  of  bird  study 
islands  supporting  heronries  that  were  selected  for  study.  The  paucity 
of  bare  habitat  along  the  New  Jersey  Intracoastal  Waterway  made  it 
the  most  critical  habitat  to  provide  for  nesting. 

147.  Heron  colonies  did  not  differ  among  themselves  in  propor- 
tional representation  of  plant  communities.  Herring  gulls  were  heter- 
ogeneous with  respect  to  their  use  of  plant  communities  for  nesting 
across  all  study  islands.  Heron  density,  deposit  size,  and  deposit 
age  comparisons  showed  no  significant  differences, 

148.  Other  factors  (not  determined  in  this  study)  are  of  real 
importance  in  the  selection  of  dredged  material  islands  as  nesting 
sites  by  colonial  seabirds  and  wading  birds,  once  minimal  plant  com- 
munity habitat  requirements  are  met. 

141 
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Bird-Plant  Associations 


149.  The  plant  communities  occupied  by  nesting  birds  on  dredged 
material  study  islands  are  summarized  in  Table  9.  Examination  of  the 
plant  communities  present  on  the  study  islands  shows  that  correlation 

of  nesting  birds  to  sere  is  difficult  because  of  the  presence  of  several 
communities.  Only  least  terns  showed  a decided  preference  for  a single 
serai  stage,  nesting  in  bare  and  sparse  grassland  communities.  Least 
terns  were  found  at  only  two  study  sites  (45A  and  A12),  but  observation 
of  other  colony  sites  in  the  study  area  indicated  that  the  sparse  grass- 
land on  A12  was  the  most  densely  vegetated  nesting  situation. 

150.  The  only  common  tern  colony  on  the  study  islands  occurred 
on  the  largest  aggregate  of  dense  grassland/drift  communities  found  on 
all  study  islands,  although  the  colony  included  intertidal,  reed,  reed- 
shrub,  shrub-dense  grassland,  and  shrub  communities  within  its  boundar- 
ies as  well.  Observation  of  other  colony  sites  indicated  that  salt 
marsh  drift  and  sand  were  frequently  used  as  nest  sites  in  the  study 
area.  Black  skimmer  data  are  limited  since  they  occurred  on  the  same 
study  island  (A35)  with  the  common  terns  and  only  on  salt  marsh  drift, 
an  unusual  nesting  habitat  for  skimmers. 

151.  Herring  gulls  were  the  most  diverse  in  their  choice  of 

/ 

colony  habitats.  Colonies  on  five  study  islands  (X27,  A61c,  98A,  98B 
North,  103)  exhibited  the  widest  range  of  plant  communities  within 
colony  boundaries  of  all  species  studied.  Communities  representative 
of  early,  mid  and  late  serai  stages  were  included.  Their  wide  choice 
of  nesting  habitat  and  expanding  population  made  establishing  prefer- 
ences based  upon  study  island  colonies  difficult.  Despite  the  presence 
of  23  pairs  of  great  black-backed  gulls  within  four  of  the  study  island 
gull  colonies  (103,  98A,  A61c,  X27)  in  1977,  their  habitat  preferences 
could  not  be  determined.  Nesting  chronology  was  too  advanced  when  first 
observed . 

152.  The  herons  showed  a definite  preference  for  the  reed,  reed- 
shrub,  shrub,  and  shrub-forest  communities.  The  extensive  stands  of 
common  reed,  and  the  adaptability  of  certain  wading  bird  species  (glossy 
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Table  9 


Plant  Communities  on  Study  Island  Colony  Sites 


Species 

Community 

No.  Colony  Sites 

Herons* 

P 

3 

PS 

5 

S 

4 

SF 

3 

Herring  gulls 

I 

1 

B 

1 

D 

1 

GD 

2 

P 

2 

PS 

2 

SGD 

1 

S 

3 

Common  terns 

Drift 

1 

I 

1 

P 

1 

PS 

1 

SGD 

1 

S 

1 

Least  terns 

B 

1 

GS 

1 

Black  skimmers 

Drift 

1 

* includes  herons,  egrets,  ibises 

B = bare;  I = intertidal ;D  = dike;  GD  = dense  grassland;  GS  = sparse 
grassland;  SGD  = shrub-dense  grassland;  S = shrub;  P = reed;  PS  = 
reed-shrub;  SF  = shrub-forest 
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ibis,  snowy  egret,  black-crowned  night  heron)  made  the  wading  bird 
population  associated  with  early,  mid  and  late  serai  stage  vegetation 
at  the  six  study  island  colonies.  Use  of  reed  for  nesting  at  three 
colonies  should  not  be  regarded  as  an  indication  of  the  desirability  of 
it  as  a heron  nesting  habitat.  Colony  site  data  showed  that  while  some 
nests  were  in  reed,  many  nests  were  found  on  woody  shrubs  (often  only 
1.5  m high)  scattered  through  the  reed.  The  developing  shrub  and  shrub- 
forest  communities  on  many  of  the  older  dredged  material  sites  in  New 
Jersey  offer  future  wading  bird  populations  numerous  colony  site  choices 
compared  to  the  scarcity  of  the  bare  sand  habitats  available  for  tern 
and  skimmer  populations. 

153.  The  other  colonial  seabird  species  (laughing  gull,  Forster's 
tern,  and  gull-billed  tern)  nested  in  salt  marsh  habitats,  most  often 
upon  drift,  and  were  not  often  associated  with  the  study  islands. 

Bird  Effects  Upon  Plants 

154.  The  effects  that  . colonial  bird  species  have  upon  vegetation 
at  their  colony  sites  have  been  studied  by  other  researchers  (Weise 
1978,  Burger  1976,  Soots  and  Parnell  1975u  and  1975b,  Shanholtzer  1974, 
Ranwell  197/).  Wiese  (1978)  found  that  extensive  areas  of  a large  mixed 
species  heronry  on  Pea  Patch  Island,  Delaware  (a  dredged  material  island 
colony  that  probably  acts  as  a seed  colony  for  several  of  the  New  Jersey 
heronries) .were  destroyed  or  defoliated  by  guano  deposition  by  the  birds 
during  1975  and  1976.  The  vegetation  most  affected  was  blueberries 

( Vacc'Lnium  sp.),  though  all  herbaceous  ground  cover  was  also  destroyed. 
The  following  season  there  was  an  invasion  of  nitrophilous  species  such 
as  bluestem  and  elderberry,  and  nesting  density  was  greatly  decreased 
because  of  the  loss  of  the  preferred  shrub  for  nesting  locations.  Weise 
also  found  that  the  birds'  mechanical  destruction  of  the  vegetation  in 
nest  construction  added  to  the  defoliation  of  vegetation  at  site. 

Miller  (1943)  refers  to  the  effects  upon  vegetation  of  great  blue  heron 
excrement,  noting  that  red  maple  ( Acer  rubmori)  seemed  particuarly  sen- 
sitive at  colonies  in  Salem  County,  New  Jersey. 
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155.  Observations  in  19/7  at  wading  bird  colony  sites  in  New 
Jersey  did  not  indicate  extensive  damage  as  described  by  Wiese  (1978) 
but  dead  and/or  bare  vegetation,  particularly  in  the  understory  at 
barrier  island  sites,  was  noticeable.  Dredged  material  sites  showed 
less  damage,  although  vegetation  used  for  nesting  was  younger  and  of 
slightly  different  species  composition  and  dominance  than  the  well- 
developed  maritime  forests  common  in  barrier  island  colonies.  The 
wading  birds'  greatest  long-tern  influence  on  vegetation  growth  patterns 
is  probably  through  fecal  enrichment  of  the  soil. 

156.  Fecal  enrichment  of  colony  substrates  has  been  noted  in 
Europe  where  plant  growth  on  normally  open  dune  areas  was  changed  by 
gulls  into  a "lush  carpeting  growth  of  weed  species"  (Ranwell  1972)  . 

The  gulls  also  aided  seed  transport  by  carrying  seeds  in  pellets  regur- 
gitated at  the  nest  site.  Burger  (1976)  found  that  black-headed  gulls 
(.Larus  vidibundus)  in  England  influenced  the  growth  of  nettles  ( Uvtica 
sp.)  tolerant  to  high  nitrogen  levels  at  colony  sites  over  the  native 
grasses  preferred  by  the  gulls.  Soots  and  Parnell  (1975a  and  1975b) 
studied  the  changes  in  vegetation  due  to  fertilization  of  North  Carolina 
colony  sites  by  royal  terns  ( Sterna  maxima),  black  skimmers,  gull- 
billed terns, and  common  terns.  This  effect  was  suspected  in  New  Jersey 
at  the  least  tern  colony  on  Island  A12  (also  a colony  in  1976).  The 
sparse  vegetation  growing  on  the  dome  slopes  was  probably  encouraged 

by  the  fertilizing  effects  of  the  colony.  Presence  of  a large  least 
tern  colony  in  an  area  as  densely  vegetated  as  this  is  unusual,  and  the 
site  will  probably  not  be  suitable  much  longer  for  least  terns. 

157.  Vegetation  trampling  and  compression  at  colony  sites  has 
also  been  noted  by  several  authors  (Burger  1976,  Soots  and  Parnell 
1975a  and  1975b,  Shanholtzer  1974).  The  movement  of  many  birds  in  and 
out  of  the  same  area  and  the  placement  of  nests  compresses  the  vegeta- 
tion and  retards  its  growth.  This  effect  was  most  noticeable  in  the 
gull  colony  on  Island  98A,  where  runways  through  the  taller  grasses  be- 
tween nest  sites  and  an  open  grassy  area  used  for  loafing  and  mainten- 
ance activities  were  quite  obvious.  The  physical  damage  to  vegetation 
by  nest-building  activities,  where  plants  are  mechanically  destroyed  by 
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being  trampled,  by  being  pulled  down  and  woven  into  a nest  platform, 
or  by  being  broken  off  at  their  stems  and/or  uprooted,  can  also  have 
devastating  effects  upon  the  establishment  of  vegetation  at  colony 
sites . 

158.  The  colonial  species  studied  at  the  dredged  material  sites 
are  probably  not  major  seed  vectors  between  islands  and  the  mainland. 
However,  they  could  influence  seed  dispersal  of  some  species  by  carrying 
seeds  in  plumage  or  other  body  parts  and  disseminating  them  during 
maintenance  activities  that  are  often  performed  away  from  nests  sites. 
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PART  V:  CONCLUSIONS  AND  RECOMMENDATIONS 

Conclusions 

159.  A complete  inventory  of  dredged  material  island  locations, 
origins  and  ages  is  needed  in  New  Jersey.  Repeated  deposition  of  dredged 
material  over  the  years  on  New  Jersey  salt  marshes  and  islands,  the 
irregularly  shaped  and  eroding  deposits,  the  overlapping  plant  communi- 
ties and  serai  stages,  and  large  stands  of  common  reed  all  made  cor- 
relation of  plant  seres  with  the  age  of  study  islands  essentially 
impossible.  Data  indicated  that  other  unstudied  factors  such  as  island 
microtopography  would  have  been  more  useful  in  determining  plant  suc- 
cessional  patterns-  Dredged  material  islands  in  New  Jersey  do  not  fit 
the  concentrically  zoned  bands  found  by  Soots  and  Parnell  (1975a,  1975b) 
in  North  Carolina,  and  Carlson  (1972)  in  Florida.  Instead,  they  pre- 
sent mosaic  patterns  similar  to  those  described  by  Martin  (1959)  for 
Island  Beach,  NJ,  and  Ranwell  (1972)  for  dune  and  salt  marsh  communities 
in  these  situations  and  should  be  the  subject  of  future  investigations. 
Microtopography,  water  table  levels  and  salinity,  salt  spray  tolerance, 
tidal  flows,  soil  salinity,  and  species  composition  are  among  the  fac- 
tors that  should  also  be  considered. 

160.  Few  significant  differences  were  found  between  vegetation 
communities  and  their  distribution  on  dredged  material  study  islands 
with  and  without  bird  colonies.  However,  bare  sand  habitat  was  more 
common  on  bird  study  islands.  Little  new  information  was  gained  from 
the  bird-vegetation  associations  studied  beyond  that  already  available 
in  the  general  literature,  especially  for  southern  New  Jersey 
(Appendix  A). 

161.  There  is  little  doubt  that  dredged  material  islands  are 
important  colony  sites  for  wading  birds  and  seabirds  in  New  Jersey. 

The  increasing  development  of  barrier  islands, resulting  in  habitat 

; loss  and  disturbance,  mandate  the  use  of  alternative  colony  sites  by 

colonial  nesting  species.  Dredged  material  islands  can  provide  and  are 

(providing  needed  habitat  alternatives  for  these  species.  Management  of 
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chese  island  sites  in  a manner  designed  to  encourage  the  presence  of 
desired  wildlife  species  must  be  carried  out  if  New  Jersey  is  to  main- 
tain any  semblance  of  once  abundant  and  rich  coastal  wildlife  resources. 

Recommendations 


162.  Management  recommendations  made  here,  while  formulated  with 
specific  reference  to  New  Jersey  dredged  material  islands,  may  also 
have  broader  applicability,  especially  in  other  estuarine  areas  where 
dredged  material  island  management  to  provide  and  protect  wildlife 
resources  is  desirable.  The  following  recommendations  are  based  upon 
investigations  in  New  Jersey  for  this  study,  but  are  also  based  in 
part  upon  prior  experience  and  investigations  elsewhere  along  the 
Atlantic  Coast. 


General  recommendations 

163.  The  following  recommendations  are  not  necessarily  listed  in 
order  of  importance.  They  should  be  considered  individually  and  together 
to  provide  a cohesive  and  practicable  management  program.  They  are: 

ji.  Inventory  of  dredged  material  islands.  A complete  investiga- 
tion of  dredged  material  island  locations,  origins, and  ages 
based  upon  scientific  methods  such  as  coring, is  needed  in 
New  Jersey.  County  historical  records,  title  deeds,  and  his- 
torical navigation  records  should  also  be  investigated  as 
possible  sources  of  information.  Ownership  should  also  be 
determined  so  that  permission  could  be  sought  for  management 
procedures,  if  necessary. 

b.  Timing  of  dredged  material  deposition.  The  nesting  season  in 
New  Jersey  for  colonial  species  extends  generally  from  mid- 
March  through  31  August  and  sometimes  to  late  September 
(especially  for  black  skimmers).  Efforts  should  be  made  to 
carry  out  dredging  operations  during  non-nesting  times. 

£.  Wildlife  survey  of  dredged  material  sites.  Before  any  dredging 
is  begun,  a survey  of  the  disposal  area  should  be  made  to 
determine  the  location  of  any  nesting  bird  species.  If  colony 
sites  are  located  at  planned  disposal  areas,  dredging  should 
be  delayed  until  after  the  nesting  season,  or  an  alternate 
site  should  be  used. 
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d_.  Contractor  monitoring.  Once  choice  of  a disposal  site  is 

made,  careful  and  frequent  onsite  monitoring  should  be  made 
to  ensure  that  (1)  the  site  being  deposited  upon  is  actually 
the  designated  location;  (2)  proper  procedures  are  being  used 
so  that  overspills  and  dike  breakages  are  prevented,  or  are 
immediately  corrected  if  they  occur;  (3)  colonial  nesters  have 
not  selected  the  site  for  nesting  between  the  time  of  site 
designation  and  onset  of  dredging. 

Record  keeping.  Careful  records  should  be  kept  of  all  dredged 
material  disposals,  with  dates,  location,  configuration,  area 
covered,  quantity,  and  sediment  composition  noted. 

Integration  of  inlet  dredging  with  Intracoastal  Waterway 
dredging . Badly  needed  clean  sand  is  often  dredged  from 
inlets.  Use  of  this  sand  on  dredged  material  islands  in 
areas  along  the  Intra coastal  Waterway  where  contaminated  or 
undesirable  fines  and  clay  sediments  are  dredged  and  deposited 
would  be  beneficial.  The  clean  inlet  sand  could  be  used  to 
cover  the  less  desirable  sediments,  thereby  providing  useful 
and  productive  wildlife  habitat. 

£.  Cooperation  with  other  agencies.  The  interests  of  many  other 
Federal,  State, and  local  agencies  are  affected  by  the  dredged 
material  disposal  activities  of  the  Corps  of  Engineers. 

Mutual  aid  and  information  exchange  at  both  national  and 
local  levels  between  all  mutual  interest  groups  are  necessary 
before  any  management  program  can  be  effective.  The  sharing 
of  expertise  and  genuine  cooperative  efforts  for  the  for- 
mulation of  an  ecosystem-wide  management  plan  for  dredged 
material  islands  would  benefit  all,  especially  the  wildlife. 
Environmental  interest  groups  such  as  National  Audubon  Society 
and  researchers  should  be  included  in  any  management  planning 
so  that  all  viewpoints  would  be  considered. 

ji.  Educational  programs.  An  educational  program  should  be  in- 
stituted to  acquaint  key  people  at  both  the  national  and  dis- 
trict levels  with  the  wildlife  value  (potential  and  present; 
of  dredged  material  islands  and  the  consequences  of  less-than- 
careful  dredged  material  disposal  practices,  especially  upon 
species  utilizing  these  sites  during  breeding  seasons.  Po- 
tential problems,  solutions,  and  minimal  operational  changes 
(such  as  delaying  disposal  activities  until  after  the  breed- 
ing season)  should  be  emphasized.  An  effort  should  be  made 
to  acquaint  dredging  contractors  with  potential  wildlife 
resource  problems  as  well.  Organizations  and  personnel  pre- 
paring environmental  impact  statements  should  be  provided  with 
data  so  that  they  are  aware  of  the  multiple  wildlife  use  of 
these  sites.  Ecological  awareness  should  also  be  encouraged. 
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£.  Research  needs.  This  study  investigated  the  use  of  dredged 
material  islands  only  by  colonial  wading  birds  and  seabirds 
for  only  one  field  season.  Before  any  active  general  manage- 
ment plans  can  be  effected,  more  data  must  be  made  available 
to  determine  patterns  of  use  of  these  islands  by  these  and 
other  species  and  under  varying  conditions.  These  islands 
are  used  by  many  bird  species  and  other  vertebrate  and  inver- 
tebrate groups,  not  only  for  breeding  but  for  feeding,  loaf- 
ing and  roosting.  The  year-round  use  patterns  by  wildlife 
have  not  been  studied  and  are  essential  knowledge  for  intel- 
ligent land  use  planning.  Much  remains  to  be  learned  about 
wildlife  use  of  dredged  material  sites  in  New  Jersey  and  an 
ongoing  research  program  should  be  part  of  any  management 
plan  . 

Colonial  wading  bird/seabird  management  recommendations 

164.  The  following  management  recommendations  are  concerned  with 
the  needs  of  colonial  wading  bird  and  seabird  species  in  New  Jersey  and 
are  not  necessairly  listed  in  order  of  importance.  They  are: 

£i.  Colonial  waterbird  survey.  An  annual  survey  of  dredged  mater- 
ial sites  should  be  made  to  locate  nesting  colony  sites  before 
any  dredged  material  disposal  operation.  In  New  Jersey,  the 
optimal  time  for  this  survey  would  be  in  mid-May,  when  wading 
bird  and  gull  nesting  is  well  underway  and  terns  are  on 
their  nest  sites. 

b.  Deposition  on  colony  sites.  Dredged  material  disposal  on 
colony  sites  during  the  nesting  season  is  unlawful  and  in 
violation  of  numerous  Federal  and  State  wildlife  protection 
regulations.  If  deposition  must  be  made  on  a known  colony 
site  because  no  other  alternative  is  available,  or  wildlife 
management  practices  require  it,  it  should  be  done  before  or 
after  the  nesting  season. 

£.  Habitat  survey.  A habitat  survey  should  be  made  of  the  dredged 
material  islands  along  the  New  Jersey  Intracoastal  Waterway 
on  an  annual  or  biennial  basis  to  determine  the  proportions 
of  habitat  types  available  to  all  colonial  species.  Locations 
of  bare  sand  habitat  are  needed  most  to  manage  early  and 
early-mid  serai  stages.  Islands  with  late  serai  stage  vege- 
tation suitable  for  wading  bird  colonies  should  be  noted  and 
managed  for  use  by  these  species.  Once  needs  are  determined, 
deposition  of  uncontaminated  sand/shell/gravel  dredged  mater- 
ial should  be  made  at  the  proper  time  and  in  a location  that 
is  attractive  to  the  desired  species.  Care  should  be  taken 
that  this  does  not  disrupt  a late  serai  stage  site  in  use 
by  wading  birds. 
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ti . Maintain  bare  sand  habitat.  Bare  sand/shell/gravel  is  in 

short  supply  in  New  Jersey  and  the  two  state  endangered  colon- 
ial species,  least  terns  and  black  skimmers,  both  require 
this  type  of  substrate  for  nesting.  Present  or  previously 

used  nest  sites  should  be  maintained  at  a very  early  serai 
stage  for  these  species.  Defoliation  and  disking  or  controlled 
burning  procedures  should  be  investigated  on  sites  currently 
in  use  that  are  becoming  too  densely  vegetated. 

e.  Alternative  colony  sites.  Because  of  predation  or  human  dis- 
turbance, it  is  important  that  colonial  nesting  species  have 
alternate  nest  sites  available  to  them  (e.g.  Pork  Island 
heronry  was  burned  out  in  May  1977)  if  they  should  have  to 
desert  a colony  site  early  in  the  season.  At  the  Stingaree 
Point  colony  red  fox  predation  in  early  May  1977  disrupted  a 
large  mixed- species  heronry,  causing  a number  of  birds  to  de- 
sert their  nests.  Nearby  colonies  at  Shaw  Cutoff  and  Shaw 
Island  were  available  and  did  increase  in  numbers  as  the 
Stingaree  Point  colony  decreased.  Maintenance  of  alternative 
sites  with  suitable  habitat  in  the  same  general  location  will 
allow  not  only  the  reduction  of  disturbance  pressures  but 
also  facilitate  a program  of  rotational  management  at  each 
site. 

_f.  Rotational  management.  The  placement  of  several  dredged  ma- 
terial islands  in  the  same  general  location  will  allow  a 
planned  pattern  of  disposal  and  serai  stage  development,  with 
disposal  at  the  same  site  at  planned  intervals  coinciding 
with  the  need  for  bare  sand  or  early,  mid  and  late  serai 
stage  management.  Late  serai  stage  development  and  management 
would  have  to  have  at  least  10  to  20  year  intervals  between 
depositions  on  alternating  islands  to  provide  required  vege- 
tation for  wading  birds.  Shorter  term  management  programs 
could  be  used  for  terns  and  skimmers.  Forster's  terns  and 
laughing  gulls  would  be  unaffected  unless  disposal  occurred 
on  salt  marsh  nesting  sites.  Management  programs  to  provide 
needed  sand  habitat  to  common  terns,  unsuitable  for  gulls, 
would  be  desirable  since  gull  species  prey  on  eggs  and  young 
of  other  colonial  species. 

£.  Wading  bird  management  considerations.  Wading  birds  use 

dredged  material  islands  more  than  other  colonial  species  in 
New  Jersey.  Their  preference  for  shrub,  shrub-forest  and  reed- 
shrub  communities  means  that  long-term  management  programs  are 
needed.  Currently,  there  seem  to  be  adequate  suitable  islands 
available  to  them  for  colony  sites.  Dredged  material  disposal 
would  disrupt  or  destroy  the  more  advanced  upland  vegetation 
that  herons  require.  Only  a few  of  their  present  colony  sites 
(40,  A80a)  are  diked.  These  sites  are  on  comparatively  large- 
sized islands  with  low,  overgrown  dikes<and  the  actual  colonies 
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are  well  away  from  the  dikes.  It  is  recommended  that  islands 
supporting  heronries  be  left  undisturbed  because  of  the  10  to  20 
year  time  period  required  to  attain  the  proper  plant  communi- 
ties required  by  these  birds.  But,  if  use  of  these  sites  is 
unavoidable,  and  diking  must  be  used,  it  is  recommended  that 
compartmentalized  diking  with  disposal  in  only  a portion  of 
the  island  removed  from  the  heronry  be  done  in  order  to  pre- 
serve the  heronry  site.  Any  activities  on  the  island  should 
be  during  the  non-nesting  season.  Yearly  wading  bird  move- 
ments between  nesting  colony  sites  should  be  noted.  The 
presence  of  herons  at  certain  previously  used  sites  in  May 
1977  and  their  movement  by  June,  combined  with  other  histor- 
ical data  (Appendix  A),  indicate  that  waiting  periods  of  2 to  3 
years  is  needed  before  disposal  at  a colony  site  resumes. 

h.  Proportional  representation.  Working  in  cooperation  with 
State  and  Federal  ornithologists,  various  serai  stages  on 
Iredged  material  sites  should  be  maintained  along  the  New 
Jersey  Intracoastal  Waterway  in  various  proportions.  The 
present  distribution  of  colonial  species  at  dredged  material 
sites  indicates  that  different  deposit  configurations  attract 
different  species.  Low  elevation  broadcasting  of  dredged 
material  could  be  used  to  provide  salt  marsh  nest  sites  for 
laughing  gulls,  gull-billed  terns, and  possibly  Forster's 
terns.  High,  domed,  circular  islands  are  all  but  lacking  in 
New  Jersey  (A12  is  the  only  such  site)  but  would  attract 
least  terns,  common  terns, and  black  skimmers  for  many  years 
because  of  the  longer  time  period  required  for  them  to  become 
densely  vegetated  and  unsuitable  to  terns  and  skimmers.  Lower 
domed,  large  islands  which  become  vegetated  more  rapidly 
could  be  placed  in  desirable  locations  and  allowed  to  develop 
late  serai  stage  vegetation  naturally  or  by  planting  maritime 
shrubs  for  wading  birds  or  managed  to  maintain  early  and  mid 
serai  stages  of  vegetation  utilized  by  common  terns,  black 
skimmers,  and  least  terns. 

_i.  Diking.  The  desirability  of  diking  has  not  been  investigated 
in  New  Jersey.  The  fact  that  such  islands  do  not  support  a 
major  proportion  of  the  colonial  bird  population  in  New  Jersey 
despite  their  bare  sand  availability  would  indicate  that  they 
are  in  some  way  undesirable.  However, the  presence  of  least 
terns  on  these  sites  and  heronries  on  several  older  diked 
sites  necessitates  further  investigation  of  these  sites  before 
supportable  conclusions  can  be  drawn. 

j_.  Protection  on  dredged  material  islands.  The  paucity  of  un- 
developed, undisturbed ,and  uncrowded  bare  sand  in  New  Jersey, 
coupled  with  recreational  users  such  as  boaters,  swimmers, 
and  picnickers  attracted  to  dredged  material  island  beaches 
is  a definite  problem.  They  walk  through  seabird  colonies, 
bring  their  dogs,  and  generally  disrupt  nesting  birds.  The 
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State  of  New  Jersey  has  instituted  a posting  program  for  least 
tern  colonies  which  may  be  helpful  in  minimizing  human  dis- 
turbance at  these  sites.  This  program  should  be  expanded  to 
include  all  colonial  bird  colonies  and  all  dredged  material 
island  colonies  especially.  Buckley  and  Buckley  (1976)  pro- 
vide numerous  means  of  dealing  with  protection  problems. 

165.  The  preceding  list  of  management  recommendations  is  not 
meant  to  provide  a complete  management  program  for  dredged  material 
islands  or  colonial  nesting  seabirds  and  wading  birds.  It  is  hoped  that 
these  recommendations  can  be  a starting  point  for  further  investigation 
by  the  Corps  of  Engineers  in  cooperation  with  the  many  groups  and 
agencies  that  are  concerned  with  the  management,  preservation  and  pro- 
tection of  our  wildlife  resources.  Dredged  material  islands  can  pro- 
vide much  needed  habitat  for  many  species,  as  this  study  has  shown, 
and  their  enlightened  management  and  use  of  wildlife  purposes  should 
be  encouraged. 
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THE  USE  CF  DREDGED  MATERIAL  ISLANDS  BY  COLONIAL 
SEABIRDS  AND  WADING  BIRDS  IN  NEW  JERSEY 


APPENDIX  A:  HISTORIC  DATA  FOR  NEW  JERSEY  INTERCOASTAL  WATERWAY 

I.  INTRODUCTION 

This  phase  II  Interim  Report  for  "A  Study  of  the  Use  of  Dredged 
Material  Islands  by  Colonial  Seabirds  and  Wading  Birds  in  New  Jersey" 
deals  with  the  historical  aspects  of  these  birds'  nesting  in  New 
Jersey. 

Information  in  the  existing  literature  is  limited  and  direct 
reference  to  avian  use  of  known  dredged  material  islands  for  any  pur- 
pose is  virtually  non-existent.  Thus  the  bulk  of  this  report  provides 
a history  of  these  species  throughout  the  entire  state  of  New  Jersey 
so  that  extrapolations  can  be  made  to  dredged  material  islands. 

The  report  is  divided  into  several  sections.  The  second  through 
fifth  sections  briefly  describe  the  general  study  area  (New  Jersey)  and 
the  present  and  past  conditions  of  the  specific  study  area  (bounding 
the  Intracoastal  Waterway  from  Manasquan  Inlet  to  Cape  May  Canal) ; 
existing  available  habitat  and  its  preservation  is  discussed;  available 
data  sources  from  a historical  perspective  are  described;  a brief  de- 
scription of  some  of  the  considerations  used  in  listing  the  types  of 
sites  used  by  colonial  species  and  problems  involved  in  their  deter- 
mination as  being  of  dredged  material  origin  is  provided  . 

■The  body  of  the  report  provides  a brief  account  of  each  species 
and  its  history  as  a breeder  in  New  Jersey,  followed  by  tables  listing 

(1)  breeding  biology  parameters  for  each  species  in  New  Jersey  and 

(2)  locations,  dates,  colony  size,  site  types,  references  and  breeding 
stage  data  when  available.  Supplemental  data  include  tables  and  fig- 
ures showing  results  from  a 1975  U.  S.  Fish  and  Wildlife  Service  census 
of  wading  birds  and  a listing  of  colony  site  locations  and  colony  com- 
position of  a 1976  New  Jersey  Audubon  Society  survey  of  colonial  water- 
birds  keyed  to  a series  of  hydrographic  maps  with  colony  sites  and 
dredged  material  areas  designated  upon  them. 
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A complete  bibliography  which  lists  references  and  source  mater- 
ials used  in  the  compilation  of  the  entire  Interim  Report,  as  well  as 
uncited  references,  comprises  the  final  section. 
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II.  DESCRIPTION  OF  AREA 


The  coast  of  New  Jersey  extends  from  the  top  of  Sandy  Hook  Spit 
to  the  tip  of  Cape  May  Point.  It  is  only  along  these  150  miles  that 
the  Atlantic  Ocean  meets  New  Jersey.  The  major  area  of  interest  in 
this  report,  the  New  Jersey  Intracoastal  Waterway,  covers  117  of  these 
miles,  from  Manasquan  Inlet  to  the  entrance  of  the  CapeMay  Canal.  Ex- 
cept for  a two  mile  portion  of  the  canal  connecting  the  Manasquan 
River  with  the  head  of  Barnegat  Bay,  this  is  the  area  of  New  Jersey's 
barrier  islands,  barrier  spits,  coastal  salt  marshes  (or  salt  meadows) 
and  its  major  back  bays  and  lagoons.  It  traverses  three  counties: 
Atlantic,  Ocean  and  Cape  May.  The  greatest  diversity  and  habitat 
possibilities  for  the  species  that  we  are  concerned  with  in  this  report 
are  located  here.  The  other  areas  of  New  Jersey,  with  the  exception  of 
Sandy  Hook  in  Monmouth  County,  and  the  Hackensack  Meadows  in  Bergen 
County,  are  either  too  heavily  developed  or  unsuited  to  the  ecological 
requirements  of  these  species. 

While  several  species  in  this  study  are  (or,  more  properly,  were) 
denizens  of  the  barrier  beaches,  most  are  dependent  on  the  famous  New 
Jersey  salt  marshes  for  their  food  if  not  their  nest  sites.  In  1954, 

the  state  boasted  241,060  acres  of  coastal  wetlands.  By  1968,  10.5% 

> ' 

of  these  had  been  permanently  destroyed  and  additionally  uncounted 
acreage  was  also  affected  by  pollution  of  various  sorts  (Robichaud  6 
Buell  1973).  While  this  might  seem  a slight  amount,  its  proper  impact 
appears  when  one  considers  that  New  Jersey  has  almost  i0%  of  the  total 
wetlands  along  the  Atlantic  Coast  and  more  than  half  of  those  have  been 
severely  modified  (Gusey  1976;  Jacobson  1965;  Crawford  1964).  Within 
New  Jersey,  the  most  densely  populated  state  in  the  U.  S.,  salt  marshes 
represent  only  4.5%  of  the  total  acreage.  Yet  these  marshes  are  vital 
for  primary  productivity  supporting  the  state's  f infish  and  shellfish 
industries  and  those  of  other  east  coast  states  as  well.  In  addition, 
the  marshes  supply  the  focd  for  large  numbers  of  colonial ly  breeding 
waterbirds  discussed  in  this  study.  In  former  times  most  of  these 
birds  nested  on  the  isolated  barrier  islands  and  fed  in  the  equally 
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deserted  marshes.  Development  of  the  beaches  for  recreational  pursuits 
was  accompanied  by  the  removal  of  the  vegetation  and  the  freedom  from 
disturbance  and  predation  these  birds  needed  for  survival.  In  the  19th 
century  the  birds  and/or  their  eggs  were  hunted  for  food  and  finally  — 
in  the  ultimate  indignity  slaughtered  for  vanity  to  decorate  wo- 

men's hats.  Most  of  these  species  were  extirpated  from  the  state  by 
the  late  1800's  and  early  1900's.  Fortunately,  all  have  now  recolon- 
ized their  former  breeding  areas,  though  not  in  their  former  numbers. 

The  New  Jersey  salt  marshes,  aside  from  being  polluted,  have  been 
most  altered  by  the  relentless  ditching  that  was  begun  in  the  early 
1900 's.  This  was  done  in  order  to  drain  their  rich,  productive,  shal- 
low pools  and  pannes  in  order  to  control  the  infamous  New  Jersey  mos- 
quitoes (Stone  1937).  At  the  same  time  various  state,  municipal  and 
local  bodies,  as  well  as  individual  owners,  began  indiscriminate  dredg- 
ing and  filling  for  navigation  and  other  purposes.  This  created  a variety 
of  "high  spots"  in  the  marshes,  the  records  for  which  have  usually 
either  never  existed  or  have  been  lost.  The  changes  in  salt  water  flow, 
turbidity,  temperature,  tidal  flux,  salinity  gradients  and  other  fac- 
tors that  resulted  (Clark  1972)  must  have  had  profound  effects  on  the 
marine  life  inhabiting  the  marshes  and  in  turn  on  their  avian  predators. 

Coming  as  these  effects  did  almost  simultaneously  with  hunting, 

the  feather  trade,  and  beach  development  pressures  they  could  only 

have  hastened  the  decline  of  these  birds. 

On  the  barrier  islands  the  situation  was  hardly  better.  First 
came  removal  of  the  once  extensive  stands  of  maritime  forests  and  coast- 
al cedar  swamps  eliminating  most  of  the  coastal  nesting  sites  of  large 
heron  colonies.  Then  as  the  beaches  sprouted  communities,  at  first 
summer-only  and  then  year-round,  man  and  his  quadruped  associates  (cats, 
dogs,  rats)  invaded.  In  order  to  keep  the  barrier  beaches  and  their 
newly  acquired  communities  from  periodically  washing  away  during  severe 
storms  as  they  followed  their  natural  landward  progression  in  advance 
of  an  inexorably  rising  sea  level,  man  stabilized  inlets  with  jetties 
and  beaches  between  inlets  with  smaller  groins.  Natural  dunes  were 
leveled  and  in  some  places  artificial  dunes  were  built.  Many  beaches 
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narrowed  and  could  not  replenish  themselves  naturally.  By  this  time 
few  birds  were  attempting  to  nest  on  the  beaches.  The  large  tern 
colonies  were  eliminated  for  feathers  and  the  long,  flat,  shell,  and 
pebble  covered  recurving  spits  so  typical  of  naturally  migrating  in- 
lets became  a thing  of  the  past  in  most  cases.  This  then  was  the 
scene  in  the  early  twentieth  century  on  coastal  New  Jersey. 

Today  the  coast  has  undergone  many  changes.  Proceeding  north- 
ward from  the  Cape  May  Canal,  the  first  barrier  beach  we  reach  is 
Wildwood,  formerly  called  Five  Mile  Beach.  It  is  now  fully  developed, 
being  occupied  by  the  communities  of  Cold  Spring  Harbor,  Wildwood 
Crest,  Wildwood  and  North  Wildwood.  Until  the  late  1890' s it  harbored 
the  most  magnificent  hardwood  and  softwood  forests  of  the  entire  New 

Jersey  coast  (Stone  1937).  Crossing  Hereford  Inlet  still  unjettied 

and  probably  the  best  location  for  gulls  and  terns  in  southern  New 

Jersey  one  reaches  old  Seven  Mile  Beach,  now  also  fully  developed 

by  the  communities  of  Stone  Harbor  and  Avalon.  The  last  remaining 
piece  of  maritime  forest  in  the  whole  of  southern  New  Jersey's  barrier 
beaches  is  preserved  here  and  is  the  site  of  the  famed  Stone  Harbor 
Town  Sanctuary,  the  largest  heronry  in  New  Jersey.  North  of  Townsend's 
Inlet,  above  Avalon,  lies  old  Ludlum's  Beach,  again  fully  developed  by 
the  communities  of  Townsend's  Inlet,  Sea  Isle  City,  Whale  Beach  and 

Strathmere  all  mostly  seasonal  one-familv  houses,  although  year- 

round  occupancy  is  increasing.  North  of  Corson's  Inlet  is  old  Peck's 
Beach,  the  site  of  greater  Ocean  City.  Development  here  is  proceeding 
at  a rapid  pace,  although  the  extreme  south  end  of  the  island  is  iso- 
lated and  more  or  less  protected.  It  harbors  numbers  of  feeding  and 
resting  terns  and  gulls,  many  of  which  nest  on  nearby  bay  islands. 
Jettied  Great  Egg  Harbor  Inlet  separates  Ocean  City  from  Longport,  and 
at  the  north  end  of  former  Absecon  Beach  is  world  famous  Atlantic  City. 
Tnis  is  the  most  exploited  and  built  up  section  on  the  entire  New  Jersey 
coast,  and  is  almost  unrecognizably  barrier  beach  in  origin  with  its 
extensive  high-rise  apartments  and  resort  hotels.  Absecon  Inlet  sep- 
arates Atlantic  City  from  its  burgeoning  suburb  of  Brigantine,  but 
development  has  spared  the  northern  half  of  Brigantine  Island,  which 
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except  for  rather  heavy  beach  traffic,  is  still  in  essentially  natural 
condition.  Little  Beach  Island,  next  up  the  line  after  Absecon  Inlet, 
is  a Wilderness  Area  within  Brigantine  National  Wildlife  Refuge  and  is 
the  last  remaining  fully  natural  barrier  island  on  the  entire  New 
Jersey  coast.  Unfortunately  it  has  apparently  never  harbored  any 
significant  maritime  forest,  and  does  not  today.  Oriented  more  NW-SE 
than  N-S,  it  forms  the  southerly  shore  of  exceptionally  wide  Beach  Ha- 
ven Inlet,  on  the  north  end  of  which  is  Holgate  (also  called  Beach  Ha- 
ven). Recently  (1960)  made  a part  of  Brigantine  National  Wildlife 
Refuge,  this  two  mile  piece  is  like  Brigantine  Island,  a flat  and 
treeless  area  still  in  a natural  state.  It  has,  however,  been  impacted 
by  recreational  use  from  the  rest  of  Long  Beach  Island  to  which  it  is 
attached  and  which  is  heavily  developed  along  its  18  mile  length.  To 
its  north  is  Bamegat  Inlet,  a jettied  major  navigational  cut  on  whose 
north  side  is  Island  Beach.  This  State  Park  preserves  the  longest 
(10  miles),  controlled  vehicular-access  beach  still  in  essentially 
natural  condition  in  New  Jersey.  Blessed  with  some  remaining  maritime 
holly  forest,  although  of  small  stature.  Island  Beach  gives  insight  as 
to  what  most  of  the  islands  to  the  south  must  have  looked  like.  From 
here  north  to  Manasquan  Inlet  the  coast  is  fully  developed  the  entire 
last  25  miles  to  Sandy  Hook.  This  5 mile  long  spit  is  now  preserved  by 
the  National  Park  Service  in  natural  condition  except  for  the  remains 
of  a military  base  and  a few  small  parking  lots.  It  harbors  the  larg- 
est extant  holly  forest  anywhere  on  the  U.  S.  Coast,  one  that  formerly 
supported  a large  mixed  species  heronry.  It  is  now  reduced  by  aircraft 
and  other  disturbance  to  about  6 pairs  of  Great  Blue  Herons,  and  a grow- 
ing Black  Skimmer,  Common  and  Least  Tern  Colony  is  now  established 
directly  on  the  beachfront  with  the  only  other  beachfront  colony  known 
in  1976  being  at  Holgate. 

Despite  the  intensive  development  of  the  barrier  islands,  the 
remaining  marshes  behind  them  are  still  comparatively  undisturbed  al- 
though mostly  ditched.  Dredging  operations  have  produced  a number  of 
islands  in  the  marshes  and  these,  coupled  with  other  "high  spots"  of 
undetermined  origin  throughout  much  of  the  south  Jersey  marshes,  have 
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provided  alternatives  to  the  former  nesting  sites  destroyed  on  the  bar- 
rier islands.  It  is  here  that  most  of  the  species  concerned  with  in  this 
study  are  now  found.  Almost  every  acre  of  marshland  has  some  breeding 
birds,  though  they  tend  to  concentrate  near  the  inlets  where  tidal  swings 
cause  upwel lings  and  attendant  increases  in  prey  items.  Even  so,  given 
two  similar  inlet  configurations,  one  heavily  used  by  people  and  the 
other  more  isolated,  the  latter  will  generally  be  chosen  by  birds  for 
nesting . 


III.  HABITAT  PRESERVATION 


Habitat  preservation  in  such  a densely  populated  area  is  always 
a difficult  problem  and  protected  wildlife  areas  are  few  and  far  be- 
tween on  the  New  Jersey  shore.  The  Stone  Harbor  Sanctuary  for  herons 
has  already  been  mentioned,  but  it  is  a small  area  in  a sea  of  develop- 
ment. Some  of  the  inlet  beaches  are  closed  to  beach  buggies,  but  regu- 
lations and  barricades  are  frequently  flouted  and  circumnavigated. 
Brigantine  National  Wildlife  Refuge's  29,000+  acres  encompass  the  most 
significant  chunk  of  coastal  habitat  in  southern  Jersey,  including 
barrier  beaches,  bays,  sounds,  inlets,  marshes  and  two  square-mile 
freshwater  impoundments.  Island  Beach  State  Park  preserves  another 
10  miles  of  barrier  spit  but  unfortunately  no  colonially  nesting 
waterbirds.  Sandy  Hook's  five  miles  (actually  outside  the  specific 
study  area)  caps  the  meagre  coastal  protection.  While  ostensibly  all 
colonial  waterbirds  are  protected  from  disturbance  by  the  Federal 
Migratory  Bird  Treaty  Act  and  its  amendments,  as  well  as  by  New  Jersey 
State  laws,  in  fact  they  are  harassed  so  much  that  colonies  are  forced 
to  move  with  distressing  regularity.  Bird  banders  and  photographers 
are,  sad  to  report,  prime  offenders. 

Most  of  southern  New  Jersey's  colonial  waterbirds  have  been 
forced  to  nest  sites  in  the  marshes  where  they  are  now  probably  safer 
from  human  disturbance  than  they  have  ever  been  though  they  are  still 
faced  with  quadruped  predation,  tidal  flooding  and  increasing  recrea- 
tional development. 

New  Jersey's  Coastal  Area  Facilities  Review  Act  (CAFRA)  and  its 
Coastal  Zone  Management  (CZM)  program  will  reduce  and  hopefully  pre- 
clude most  future  marshland  development  and  draining  so  these  sites 
are  reasonably  well  protected.  Pollution  is  another  matter  and  might 
also  have  played  a key  role  in  the  desertion  of  the  Sandy  Hook  heronry, 
as  adjacent  Raritan  Bay  is  one  of  the  most  polluted  estuaries  cn  the 
east  coast.  It  may  not  be  coincidental  that  New  Jersey's  Black-crowned 
Night  Herons  and  Great  Egrets  showed  the  highest  DDE  and  PCB  levels  in 
a recent  study  (Clapp  1975).  These  species  are  not  as  numerous  in  New 
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IV.  DATA  SOURCES 


The  history  of  ornithological  investigations  in  New  Jersey  can 
be  conveniently  divided  into  everything  up  to  and  including  Witmer 
Stone's  monumental  and  classic  Bird  Studies  at  Old  Cape  May  (1937)  and 
data  thereafter. 

The  earliest  published  information  about  New  Jersey  dates  from 
the  early  1800's  and  results  from  the  visits  of  Alexander  Wilson, 

J.  J.  Audubon  and  other  early  ornithologists.  Their  observations  were 
mainly  in  the  southern  coastal  areas  of  New  Jersey,  specifically  the 
Cape  May  and  Great  Egg  Harbor  regions.  Alexander  Wilson  made  six  ex- 
cursions to  New  Jersey  and  spent  four  weeks  with  George  Ord  in  the  Spring 
of  1813  (Burns  1929).  In  1829,  J.  J.  Audubon  stayed  in  the  Great  Egg 
Harbor  area  for  three  weeks.  Their  sketchy  descriptions  of  their  brief 
visits  to  these  areas  provide  most  of  the  early  recorded  information  on 
birds  in  New  Jersey.  Records  are  scarce  after  the  time  of  George  Ord, 
Charles  L.  Boneaparte,  Charles  Townsend  and  the  Baird  brothers  whose 
sketchy  notes  also  contribute  to  most  of  our  early  information.  In  the 
mid  1800's,  Giraud  (1844)  provides  some  information  about  N.  J.  in  his 
Birds  of  Long  Island.  Some  information  was  also  available  from  notes  on 
county  lists  by  Krider  (1879),  a Cape  May  list  in  1856  by  T.  Beasley,  and 
another  in  1869  by  William  P.  Turnbull.  In  the  1880' s enthusiastic  egg 
collectors  such  as  Harry  Parker  and  Charles  Shick  (1890)  left  some  notes 
on  birds  of  their  favored  collecting  areas  along  Seven  Mile  Beach  and 
Sea  Isle  City  areas. 

Later  records  at  the  turn  of  the  century  and  early  1900' s were 
available  from  the  activities  of  egg  collectors.  Turner  McMullen  and 
R.  F.  Miller,  who  were  also  very  active  field  observers  in  New  Jersey. 
Witmer  Stone  at  this  time  (1894;  1909)  began  his  documentation  of  avian 
populations  in  New  Jersey.  This  coincided  with  the  period  that  colonially 
nesting  waterbird  species  had  reached  their  nadir  from  the  depredations 
of  the  plume  hunters  and  the  growth  and  development  of  the  coastal  areas. 

The  early  1900' s saw  the  first  efforts  toward  more  systematic  col- 
lection of  data  as  observers  many  still  shooting  all  they  saw  merely 
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to  identify  the  birds  — began  to  record  their  observations  at  many 
south  Jersey  locations.  The  formation  of  the  Linnaean  Society  of  New 
York  in  1878  and  the  Delaware  Valley  Ornithological  Club  (DVOC)  in 
Philadelphia  in  1890  established  nuclei  for  systematic  observations  on 
birds  of  coastal  New  Jersey. 

The  activities  of  Linnaean  Society  members  in  the  northern  New 
Jersey  area  and  Charles  Urner  in  and  around  the  marshes  and  meadows  ad- 
jacent to  the  Elizabeth,  Newark  and  Hackensack  areas  reinforced  local 
ornithological  interest  in  those  areas.  In  the  southern  portions  of 
the  state,  Witmer  Stone,  Julian  Potter,  Turner  McMullen,  Richard 
Miller  and  other  DVOC  members  provide  us  with  a picture  of  coastal  bird 
life  in  the  early  1900's  to  the  1930's. 

By  this  time,  the  era  of  intensive  gunning  and  collecting  was  end- 
ing but  records  as  to  location  and  numbers  of  our  colonially  nesting 
species  were  still  sketchy.  Many  early  1900's  records  listed  vague  loca- 
tions because  the  highly  competitive  egg  collectors,  sources  of  much 
early  ornithological  information,  did  not  wish  to  reveal  the  exact  loca- 
tions of  their  favorite  collecting  sites.  Existing  records  also  seemed 
dependent  upon  the  availability  or  access  to  certain  areas  and  the  proxi- 
ty  of  qualified  observers.  There  was  never  any  well  coordinated  system- 
atic effort  to  survey  colonial  nesters  in  New  Jersey  until  recently  and 
early  data  suffers  accordingly. 

By  the  late  1930' s,  extended  auto  trips  by  birders  from  New  York 
and  Philadelphia  were  commonplace.  Major  impetus  for  renewed  work  came 
with  the  publication  of  Bird  Studies  at  Old  Cape  May  in  1937.  Regular 
summaries  of  avian  events  were  then  appearing  in  Bird  Lore,  as  well  as 
in  the  publications  of  the  Linnaean  Society  and  the  DVOC.  Greater  field 
activity  and  mobility  coincided  with  the  return  of  several  heron  species 
as  nesters  to  New  Jersey.  The  first  Great  Egret  nest  was  found  in  1928 
and  the  first  nesting  Snowy  Egret  since  the  1800' s was  found  in  1934. 
Birders,  banders,  a few  eggers  and  photographers  were  actively  seeking 
new  colonies  and  breeding  species.  Herring  Gulls  were  moving  southward 
as  breeders.  Forster's  and  Gull-billed  Terns  were  moving  north  along 
with  the  rapidly  expanding  heron  populations,  and  shorebird  and  waterfowl 
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species  were  also  increasing  in  coastal  areas. 

World  War  II  cut  short  critical  field  observations  in  the  early 
1940's  with  severe  travel  and  gasoline  restrictions.  Prohibitions  were 
placed  upon  the  use  of  binoculars  along  portions  of  the  New  Jersey  coast 
to  which  the  public  had  access.  This  resulted  in  a paucity  of  recorded 
information  about  bird  life  in  New  Jersey  during  the  1940's.  After  the 
war,  greater  mobility  and  the  presence  of  an  expanding  highway  system 
made  one-day  trips  from  New  York  and  Philadelphia  to  Cape  May  and  Brigan- 
tine feasible.  The  presence  of  Brigantine  National  Wildlife  Refuge 
(established  in  1939)  and  a growing  heronry  at  Stone  Harbor  provided 
birders  with  an  accessible  destination  rich  in  bird  life.  With  the 
1950's  invasion  of  Cattle  Egrets  and  Glossy  Ibis  to  southern  New  Jersey, 
its  fame  spread  as  reports  of  its  avian  richness  and  diversity  were  pub- 
lished in  Audubon  Field  Notes  (later  American  Birds,  and  successor  to 
Bird  Lore).  In  1955,  the  Urner  Ornithological  Club  in  Newark  published 
the  first  book  on  the  Birds  of  New  Jersey  (Fables  1955) , an  annotated 
listing  of  the  species  and  their  status  occurring  in  the  state. 

Records  in  New  Jersey  were  still  spotty  and  unsystematic,  in  spite 
of  the  area's  attraction  to  a large  number  of  observers  from  nearby  urban 
areas.  Many  birders  had  their  favorite  spots  and  only  those  were  regu- 
larly covered.  Few  of  these  included  dredged  material  islands.  Exten- 
sive habitat  destruction  during  this  period  forced  many  of  the  birds  from 
more  easily  accessible  beachfront  locations  back  into  the  salt  meadow 
areas  which  received  little  or  no  regular  coverage.  Even  easily  access- 
ible Stone  Harbor  heronry  was  never  censused  on  a regular  basis.  The  ex- 
panding heron  and  ibis  populations  were  comparatively  well  documented 
mainly  because  of  the  interest  in  Cattle  Egret  and  Glossy  Ibis  expansion, 
especially  when  compared  to  tern  and  gull  population  documentation. 

The  need  for  accurately  estimating  population  numbers  of  our  colonial 
nesters  was  generally  overlooked  even  by  active  field  observers  until  re- 
cently. It  was  not  until  1976  that  any  statewide  survey-census  of  all 
colonial  nesters  was  attempted  under  the  sponsorship  of  the  U.S.  Fish  and 
Wildlife  Service  (Kane  5 Farrar  1976).  Lack  of  adequate  funding  precluded 
aerial  surveying  so  that  many  areas  were  unsurveyed  because  of  inaccess- 


16 


ibility.  It  was  a major  first  effort  and  is  the  most  complete  available 
source  of  information  presenting  a recent  picture  of  nesting  locations 
and  populations  of  these  species  in  New  Jersey. 

A 1975  survey  of  the  heron  populations  in  New  Jersey  (Custer  5 
Osborne  1975)  was  attempted  by  persons  unfamiliar  with  the  area  and  by 
fixed  wing  aircraft.  Data  from  that  survey  is  presented  separately  in 
Table  57  in  spite  of  reservations  about  their  adequacy. 

Information  about  the  habits  of  colonially  nesting  seabirds  and 
wading  birds  on  dredged  material  islands  and  their  use  of  them  in  New 
Jersey  is  virtually  nonexistent.  The  data  on  the  various  species'  his- 
tory in  New  Jersey  and  their  breeding  biology  and  habitat  preferences  are 
all  drawn  from  references  in  the  accompanying  bibliography,  from  discus- 
sions with  knowledgeable  observers  in  New  Jersey,  and  from  the  Principal 
Investigator's  own  experience.  Application  of  these  data  to  birds  using 
dredged  material  islands  will  have  to  be  by  inference  from  already  exist- 
ing data.  There  is  little  reason  to  believe  that  these  animals  would  be- 
have differently  or  vary  in  their  annual  breeding  cycles  if  they  nested 
on  dredged  material  islands  rather  than  other  locations. 


V.  SITE  TYPE  DETERMINATION 


The  portions  of  New  Jersey  dealt  with  in  this  study  have  been  so 
greatly  modified  by  human  activities  in  the  last  80  years  that  much  of 
what  exists  today  would  be  totally  unrecognizable  to  earlier  inhabitants 
of  the  area.  The  beaches  have  been  leveled  of  dunes  id  forest.  Salt 
meadows  have  been  drained  and  filled,  ditched  or  channeled.  Inlets, 
streams  and  ponds  have  been  filled  or  drained. 

As  a result  of  many  of  these  activities,  problems  beyond  the  scope 
of  this  study  remain  in  determining  the  exact  origin  of  many  of  the  is- 
lands that  offer  nesting  sites  to  the  colonially  nesting  species  in  New 
Jersey.  Because  of  extensive  beach  development,  habitat  destruction, 
and/or  competition  with  man  for  their  nesting  sites,  the  birds  have  been 
forced  to  move  from  their  historic  barrier  beach  nesting  locations.  They 
have  relocated  on  islands  in  the  salt  meadows  or  marshes  behind  the 
beaches  in  the  bays  and  inlets.  The  origin  of  many  of  these  sites  is  ob- 
scured by  the  lack  of  records  and  the  concurrent  activities  by  private 
and  public  interests  in  draining,  diking,  dredging  and  filling  of  these 
marshes  resulting,  in  some  instances,  in  the  creation  of  suitable  nesting 
habitat  for  colonially  nesting  species.  The  exact  origin  of  most  of 
these  islands  is  simply  unknown  (N.J.  Dept,  of  Environmental  Protection, 
pers.  comm.)  though  opinions  that  "any  high  spot  in  the  marsh  is  most 
likely  of  dredged  material  origin”  seem  acceptable  to  many. 

Large-scale  ditching  operations  by  mosquito  control  authorities 
have  created  numerous  high  areas  as  well  as  have  the  dredging  operations 
for  navigation  channels.  Both  activities  have  been  carried  out  since  at 
least  the  early  1900's.  Vegetational  growths  of  Baccharis , Iva  and 
Phragmites  present  on  many  of  these  areas  are  merely  indications  of 

slight  elevations  not  proof  of  island  origin  since  these  species  do 

not  grow  in  the  wetter  lower  areas  (Bourne  5 Cottam  1950) . Thus  the  deter- 
mination of  island  origin  becomes  difficult  in  the  absence  of  extensive 
records  and  one  can  only  surmise  as  to  the  origin  of  many  of  these  islands 
without  further  extensive  study  of  the  sites  themselves  by  such  methods  as 
coring.  Unfortunately,  this  is  beyond  the  scope  of  this  project. 


The  designations  of  individual  sites  as  dredged  material  or  "spoil' 
are  based  upon  references  cited  for  each  record  in  the  following  tables 
and  may  not  be  listed  as  dredged  material  islands  in  the  records  of  the 
U.S.  Army  Engineer  Philadelphia  District,  in  the  New  Jersev  state  re- 
cords  or  by  the  principal  investigator. 
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VI.  SPECIES  ACCOUNTS 


The  colonial ly  nesting  wading  bird  and  seabird  species  found  breed- 
ing in  New  Jersey  are  listed  on  the  following  page.  There  are  ten  wading 
bird  species,  three  gull  species,  five  tern  species  and  Black  Skimmer 
currently  nesting  in  New  Jersey. 

Individual  species  accounts  follow  this  listing  and  each  species 
account  includes  a general  summary  of  historic  and  current  species  status 
in  New  Jersey  and  tables  listing  breeding  biology  parameters,  1976  nesting 
data,  and  nesting  data  prior  to  1976.  Colony  size  is  indicated  by 
N = number  of  nests;  P = number  of  pairs;  B = number  of  birds;  incr.  = 
increase;  deer.  = decrease;  const,  nos  = constant  numbers;  and  numer.  = 


numerous . 


LIST  OF  COLONIALLY  NESTING  SEABIRDS  AND  WADING  BIRDS  IN  NEW  JERSEY 


SCIENTIFIC  NAME 

VERNACULAR  NAME 

Ardea  herodias 

Great  Blue  Heron 

Butorides  virescens 

Green  Heron 

Florida  aaerulea 

Little  Blue  Heron 

Bubulcus  ibis 

Cattle  Egret 

Casmeroaius  albus 

Great  Egret 

Egretta  thula 

Snowy  Egret 

Hydranassa  tricolor 

Louisiana  Heron 

Nycticoraz  nycticoraz 

Black-crowned  Night  Heron 

Nyctanassa  violacea 

Yellow-crowned  Night  Heron 

Plegadis  falcinellus 

Glossy  Ibis 

Lotus  marinus 

Great  Black-backed  Gull 

Lotus  argentatus 

Herring  Gull 

Lotus  atricilla 

Laughing  Gull 

Gelockelidcn  nilotica 

Gull-billed  Tern 

Sterna  forsteri 

Forster's  Tern 

Sterna  hirundo 

Common  Tern 

Sterna  dougallii 

Roseate  Tern 

Sterna  albifrons 

Least  Tern 

Rynchops  nigra 

Black  Skimmer 
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A.  Great  Blue  Heron 
Ardea  hevodias 

Our  largest  heron,  the  Great  Blue  is  dangerously  declining  as  a 
nesting  species  in  New  Jersey,  especially  along  the  coast  (P.  A.  Buckley 
pers.  comm.)-  It  seems  to  be  suffering  greatly  from  habitat  loss  as  well 
as  human  disturbance  (Werschkul  et  al.  1976)  especially  in  its  coastal 
breeding  locations  and  in  1976  only  17  birds  were  seen  at  3 coastal  sites. 
The  Sandy  Hook  Colony  (as  large  as  100  pairs  in  1957)  was  down  to  only 
three  or  four  pairs  in  1976.  It  is  believed  that  one  factor  contributing 
to  its  greatly  reduced  numbers  at  Sandy  Hook  was  increased  and 

changed  jet  aircraft  approaches  to  New  York  City  airports  in  the  late 
1950's  (P.  A.  Buckley  pers.  comm.).  This  species  also  seems  sensitive 
to  human  disturbance  and  one  small  colony  disturbed  by  banders  in  1959 
did  not  return  to  the  dredged  material  island  it  had  been  nesting  upon. 

The  presence  of  these  birds  as  breeders  was  first  noted  by  Alexander 
Wilson  on  a visit  to  a Cape  May  white  cedar  swamp  in  May  1813.  His  des- 
cription of  10-15  pairs  "at  the  tops  of  the  tallest  trees"  was  for  a long 
time  the  only  recorded  description  of  a Great  Blue  Heronry  and  was  quoted 
by  others  such  as  Giraud  (1844)  and  Bent  (1926).  In  spite  of  the  loss  of 
these  cedar  forests  to  lumbering  by  the  1860's,  it  is  thought  that  this 
area  was  still  frequented  by  breeding  Great  Blues  in  1892,  1894  and  1906 
(Miller  1943). 

Miller's  account  of  the  Great  Blue  Heron  in  New  Jersey  is  one  of 
the  most  complete,  and  he  lists  26  historically  known  breeding  sites,  but 
by  1945  only  four  of  these  sites  were  still  active.  Seven  abandoned  sites 
were  on  the  coast.  By  1976,  only  four  sites  in  New  Jersey  were  reported 
to  have  had  breeding  pairs  and  of  the  two  sites  listed  in  the  N.J.A.S. 
survey  as  "spoil"  only  one  bird  was  observed  at  each.  Since  most  of  the 
heronries  listed  by  Miller  are  no  longer  active  and  are  inland  sites, 
only  the  major  ones  are  listed  in  Table  2.  For  a more  complete  histori- 
cal description  the  reader  is  referred  to  Miller's  excellent  article. 

These  locations  are,  however,  indicated  in  Fig.  1. 

Although  the  Great  Blue  Heron  escaped  destruction  from  the  plume 


hunters  of  the  1880's,  it  was  heavily  sought  after  for  its  eggs  and 
flesh.  It  was  highly  regarded  by  sportsmen  as  a worthy  opponent  and 
its  flesh  was  greatly  esteemed  and  considered  a delicacy  by  Giraud  (1844). 
It  was  also  used  as  an  item  of  decoration  through  taxidermy  and  at  one 
point  in  the  early  1900' s its  tendons  were  used  as  surgical  sutures 
(Miller  1943).  Egg  collectors  collected  its  eggs  to  the  point  of  absurd- 
ity, one  collector  alone  having  1,137  eggs  in  his  collection.  Stone 
(1937)  describes  these  herons  as  common  on  the  salt  meadows  behind  the 
barrier  islands  (both  pre-  and  post-breeding)  where  food  supplies  were 
plentiful.  He  lists  is  as  a common  summer  resident,  occasionally  over- 
wintering (Stone  1894).  Fables  (1955)  describes  it  as  "a  local  breeder 
in  scattered  rookeries,  mostly  in  the  southern  part  of  the  state,"  and  as 
overwintering  near  open  water  along  the  coast. 

It  is  unlikely  that  we  will  have  Great  Blue  Heron  as  a nesting 
species  in  the  specific  study  area  in  1977,  mainly  because  of  the  lack 
of  suitable  habitat  and  too  much  human  disturbance.  It  was  included  in 
this  report  only  for  purposes  of  completeness  and  because  it  has  nested 
in  the  past  in  association  with  the  other  more  numerous  colonial  waders. 
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A colonies  to  1 943 
• colonies  in  1976 


FIGURE  1.  Great  Blue  Heron  Colony  Sites 
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B.  Green  Heron 
Butorides  vivesoens 


The  Green  Heron  has  always  been  regarded  as  a common  summer 
resident  throughout  New  Jersey  (Griscom  1923;  Stone  1937).  Fables 
(1955)  recorded  it  as  breeding  in  a variety  of  localities  throughout 
the  state,  from  low  bayberry  thickets  on  the  coast  to  inland  white 
cedar  swamps  (Stone  1937).  The  Green  Heron  is  generally  not  considered 
a colonial  nester  and  is  customarily  found  in  small  colonies  of  up  to 
six  pairs  or  single  pairs  and  not  uncommonly  in  or  near  mixed  species 
heronries  (Stone  1937;  Bent  1926).  Baird  et_  al . (1S47)  stated  that  it 
is  unusual  for  "even  two  pairs  to  be  nesting  in  company"  and  they  re- 
mark upon  Wilson's  observations  of  "companies"  nesting. 

The  large  numbers  recorded  as  nesting  at  Seven  Mile  Beach  in  the 
1880's  described  by  Parker  and  Shick  in  Burns  (1929)  defy  imagination 
for  those  familiar  with  Green  Herons  today.  No  other  sources  describe 
such  large  numbers  nesting  together.  [Several  authorities  doubt  the 
correctness  of  the  identification  of  these  birds  as  Green  Herons  and 
suggest  that  they  are  referring  to  Black-crowned  Night  Herons  instead 
(P.A.  Buckley  pers.  comm.).]  . 

In  1975,  116  adults  were  noted  on  the  coast  by  the  fixed-wing 
aircraft  survey  (Custer  and  Osborn  1975)  but  in  1976,  the  New  Jersey 
Audubon  Society  found  only  8 birds  on  their  coastal  survey  (Kane  and 
Farrar  1976) . This  discrepancy  might  be  due  to  differing  opinions  as 
to  whether  they  should  have  been  counted  at  all. 

Green  Herons  were  not  as  reduced  by  the  plume  trade  as  were  the 
other  herons  but  birds  and  eggs  were  considered  good  eating  and  they 
were  common  items  of  diet  in  the  1800's  and  early  1900's. 

They  will  probably  not  be  a major  consideration  in  the  specific 
study  area  in  the  1977  nesting  season. 
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SPECIES:  Green  Heron 
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SPECIES:  Green  Heron  1976 


SPECIES:  Green  Heron 


1972  3 week  old  ynr.  (13)  x Adams  fj  Miller  1975 


TABLE  6.  (continued) 


(continued) 


SPECIES:  Green  Heron 


26  May 

24  Jun  IN  eggs  x Stone  1937 


SPECIES:  Green  Heron 
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C.  Little  Blue  Heron 
Florida  oaerulea 

Little  Blue  Herons  were  recorded  as  breeding  north  to  New  Jersey 
by  Baird  et^  al_.  (1884)JBent  (1926)  and  by  Wilson  (1813)  who  described 
nests  in  an  area  which  is  now  Ocean  City.  He  found  them  on  May  19,  1812 
at  the  tops  of  red  cedars  where  they  were  nesting  in  a mixed  colony  of 
Snowy  Egrets,  Night  Herons  and  Green  Herons.  He  shot  two  adults  and  in- 
spected two  nests  which  held  five  eggs  each.  Stone  (1894)  called  the 
species  a rare  straggler  from  the  south.  Stone  (1937)  states  that  by 
1917,  familiarity  with  the  species  in  southern  New  Jersey  was  mainly 
with  the  post-breeding-season-dispersed  white  plumaged  immatures  in 
August  and  September;  few  blue  plumaged  adults  were  seen  although  they 
were  increasing  in  the  1920's  (Urner  1929-1930).  Little  Blue  Herons  had 
bred  on  some  of  the  New  Jersey  barrier  islands  to  the  1880' s but  were 
severely  affected  by  the  millinery  slaughters  in  addition  to  having  been 
regularly  hunted  and  eaten  as  a game  bird.  The  loss  of  colony  sites  in 
the  New  Jersey  coastal  forests  probably  also  hastened  their  demise  in 
New  Jersey  in  the  late  1800's  and  early  1900's. 

A large  heronry  of  Black-crowned  Night  Herons  and  Little  Blue 
Herons  (100  pairs)  was  discovered  near  Milford,  Delaware  in  1930  and  it 
was  believed  that  this  had  been  the  source  of  the  increasing  numbers  of 
immatures  and  adults  appearing  in  the  Cape  May  area  in  the  late  1920’ s. 
In  1935  in  an  inland  mixed  heronry,  which  consisted  of  50  pairs  of 
Black-crowned  Night  Herons  and  10  pairs  of  egrets,  4 pairs  of  Little 
Blue  Herons  were  also  found  nesting.  Their  numbers  increased  to  10 
pairs  in  1936  (Stone  1957) . 

Cruickshank  (1942)  lists  the  species  as  nesting  regularly  as  far 
north  as  southern  New  Jersey  and  Fables  (1955)  records  it  as  a local 
nester  in  the  southern  part  of  New  Jersey  but  well  distributed  on  ponds, 
marshes  and  streams  throughout  New  Jersey.  Bull  (1964)  records  Little 
Blue  Heron  as  a numerous  nester  in  southern  New  Jersey. 

I More  recently,  the  breeding  numbers  of  Little  Blue  Heron  seem  to 

be  decreasing  from  previous  high  counts  reached  in  the  1950' s and  1960 's 
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(Clapp  1975) . The  large  post  breeding  concentrations  that  appeared 
throughout  the  area  beginning  in  the  late  1920 's  (Urner  1929-1930)  and 
peaking  in  the  late  1940's  and  early  1950's  (Seibert  1951,  P.A.  Buckley 
pers.  comm.)  have  also  decreased.  Occurring  in  this  period  were  large 
post-breeding  roosts  in  New  Jersey  such  as  one  that  consisted  of  over 
750  Little  Blue  Herons,  at  the  southern  end  of  Ocean  City,  Cape  May 
County  in  1949  (Seibert  1951) . In  1948  and  1949,  Little  Blue  Herons 
were  the  most  numerous  species  in  this  roost  of  cherry  trees  only  15 
feet  high,  which  contained  some  of  the  largest  concentrations  of  Little 
Blue  Herons  described  in  the  New  Jersey  literature,  though  it  included 
mostly  immature  birds,  some  of  which  Seibert  may  have  confused  with 
Snowy  Egrets.  One  of  the  largest  breeding  concentrations  found,  how- 
ever, occurred  nearby  on  April  29,  1948;  two  rookeries  were  censused  at 
Seven  Mile  Beach  and  400  Little  Blue  Herons  were  found  nesting  in  a 
mixed  colony  with  Snowy  Egrets  (8) , Black-crowned  Night  Herons  (6)  and 
1 Louisiana  Heron.  This  was  probably  near  the  August  roosting  area  (if 
not  the  same  site)  though  no  specific  locations  were  noted  (AFN  August 
1948) . 

More  recently  the  1975  fixed-wing  aircraft  survey  recorded  486  a- 
dults  in  New  Jersey  (Custer  and  Osborn  1975)  but  Burger  (1977a)  recorded 
331  pairs  in  one  colony  alone.  The  1976  N.J.A.S.  survey  (Kane  and  Far- 
rar 1976)  records  only  164  adults  but  they  had  limited  access  to  some 
areas  so  this  is  most  likely  a low  figure. 

The  decrease  in  Little  Blue  Herons  may  be  due  in  part  to  increas- 
ing competition  at  the  nesting  site  from  more  aggressive  species  such  as 
Snowy  Egrets  (P.A.  Buckley  pers.  comm.)  and  Cattle  Egrets  (Dusi  and 
Dusi  1968;  1970),  both  of  which  have  increased  as  breeders  in  recent 
years  in  New  Jersey. 

Little  Blue  Herons  have  nested  on  dredged  material  islands  in  the 
specific  study  area  and  will  probably  be  included  for  further  study  in 
the  1977  field  season. 
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Middle  Is.  6 Jun  27B  "spoil  bank"/  downy  young  1975  Kane  1976 
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Seven  Mile  Beach  1890  fewP  barrier  is./  Shick  1890 
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TABLE  9.  (continued) 


(concluded) 


D.  Cattle  Egret 


Bubulcus  ibis 

Cattle  Egret  is  the  most  recent  addition  to  the  list  of  herons 
breeding  in  New  Jersey.  An  Old  World  species,  it  expanded  its  range 
naturally  to  the  New  World  (Crosby  1972),  first  to  South  America  and  then 
suddenly  appearing  in  Florida,  Illinois,  New  Jersey  and  Massachusetts 
(where  a bird  shot  in  April  is  now  considered  to  be  the  first  North  .Amer- 
ican record)  during  April-August  1952  (Griscom  1952).  It  was,  however, 
observed  in  Florida  in  1942  (Fowler  1958). 

In  New  Jersey  it  was  first  found  at  a farm  in  West  Cape  May  by 
R.  Smart,  J.  Baird  and  B.  Bates  on  May  25,  1952,  (AFN  August  1952).  The 
bird  was  in  full  breeding  plumage  and  was  following  cows  and  picking  up 
insects.  Julian  Potter  observed  two  birds  on  June  3,  1952  at  the  same 
location.  Numbers  increased  gradually  and  36  adults  were  counted  in  1958 
on  an  Audubon  Survey  by  H.  Mills  and  R.  Allen  when  several  adults  carry- 
ing nesting  materials  into  the  Stone  Harbor  heronry  also  were  seen. 

Young  birds  were  later  reported  on  July  11  of  that  year.  During  the 
same  season  the  first  nests  were  located  at  Stingaree  Point,  near  Wild- 
wood, by  R.  Fowler  and  R.  Lyons. 

The  species  continues  to  expand,  now  nesting  as  far  north  as  Maine 
and  Canada,  but  not  in  great  numbers.  By  1960,  200-300  birds  were  count- 
ed roosting  at  Stone  Harbor. 

The  1975  fixed  wing  survey  recorded  only  44  adults  but  Burger 
(1977a,  1977c)  reported  85  pairs  at  two  locations  in  1975.  The  1976 
N.J.A.S.  survey  counted  only  137  adults,  but  as  all  probable  locations 
were  not  surveyed,  there  were  probably  more  pairs  breeding  than  listed. 
The  large  post-breeding  roosting  counts  of  this  species  made  in  places 
like  Stone  Harbor  in  the  1960 's  could  be  accounted  for  by  the  proximity 
of  large  breeding  populations  nearby  in  Delaware  (4,500  pairs  at  Pea 
Patch  Island,  in  the  Delaware  River,  Delaware,  in  1976  :Buckley  et  al . 
1976) . 

The  species  seems  to  be  moving  inland  as  a breeder  north  of  the 
Delmarva  Peninsula  but  in  spite  of  a continuing  northward  range  expan- 
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sion,  it  is  still  uncommon  as  a coastal  breeder  in  New  Jersey  and  at  more 
northerly  locations  such  as  Long  Island  where  it  occurs  in  one  or  two 
colonies  numbering  barely  a dozen  pair  (Buckley  and  Buckley  unpubl.  data). 
Paradoxically,  the  largest  breeding  concentration  in  New  Jersey  in  1976 
was  at  the  northernmost  location.  Shooter's  Island,  in  Union  County, 
which  surged  from  15+  pairs  in  1974  to  50  pairs  in  1976.  Unfortunately, 
this  location  is  in  danger  of  being  dismantled  by  the  U.S.  Army  Corps  of 
Engineers  and  being  used  for  fill  by  the  Corps'  New  York  District  Office. 
One  possible  explanation  for  the  smaller  numbers  nesting  coastally  in 
New  Jersey  is  the  reduced  number  of  cattle  and  grassy  fields,  the  pre- 
ferred feeding  situation,  on  the  coast. 

The  species  will  probably  be  included  in  our  1977  field  study 
since  it  has  nested  on  dredged  material  islands  within  the  specific 
study  area. 


SPECIES:  Cattle  Egret 
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first  nesting  records  in  New  Jersey  (continued) 


E.  Great  Egret 
Casmerodiue  albus 

Once  known  as  American  Egret  and  Common  Egret,  the  Great  Egret  made 
a remarkable  comeback  in  the  early  1900's  (Allen  1957),  having  been  al- 
most completely  exterminated  during  the  plume  trade  of  the  1800's  only 
to  face  further  disaster  more  recently  through  nesting  habitat  destruc- 
tion and  increasing  pollution  of  its  food  sources.  Ohlendorf  et  al. 
(1974)  found  that  the  eggs  of  Great  Egrets  in  New  Jersey  had  the  highest 
levels  of  PCB's  as  well  as  the  highest  mean  residues  of  DDE  of  any  east 
coast  locations  surveyed.  Today,  this  species,  while  having  expanded 
its  breeding  range  north  to  New  Jersey  in  the  1920' s and  Long  Island  in 
the  1950' s,  seems  to  be  having  difficulties  in  the  more  southerly  parts 
of  its  range  (Allen  1957). 

Described  as  breeding  in  considerable  numbers  in  southern  New 
Jersey's  extensive  cedar  swamps  around  1810  by  Baird  et_  <il . (1884),  Great 
Egret  was  recorded  by  Stone  (1894)  as  last  breeding  around  Townsend's 
Inlet  in  1877.  Later,  Stone  (1937)  documents  its  gradual  increase  as  a 
post-breeding  visitor  to  the  Cape  May  area  during  July-September  of  the 
early  1900' s.  Stone  (1934)  published  a "first"  nesting  record  of  the 
species  nesting  in  a Great  Blue  Heron  colony  in  Marshalltown  in  1934  at 
the  request  of  Julian  Potter  but  in  his  Bird  Studies  at  Old  Cape  May 
published  in  1957,  he  lists  a nest  record  of  Great  Egret  nesting  at  the 
same  location  in  1928,  first  observed  by  Turner  McMullen,  an  egg  collec- 
tor. Perhaps  the  secrecy  surrounding  the  1928  nesting  was  a good  idea. 
Only  one  year  after  the  location  was  made  public  the  birds  did  not  nest 
at  this  site. 

Nonetheless,  Great  Egret  slowly  increased  as  a breeding  species, 
nesting  in  several  locations  and  moving  north  to  Sandy  Hook,  where  there 
were  also  large  numbers  of  Night  Herons  and  Great  Blue  Herons  nesting  in 
the  early  1950's.  Allen  (1957)  points  out  that  in  spite  of  increasing  in 
New  Jersey  in  the  1940's  and  1950's,  by  1957  there  were  only  150  pairs  in 
four  or  five  colonies,  and  more  recently-active  sites  had  been  deserted 
than  were  currently  in  use.  The  promising  colony  at  Sandy  Hook  was  de- 
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serted  in  the  early  1960's,  probably  as  a result  of  increasing  jet  air- 
craft disturbance  (P.A.  Buckley  pers.  comm.). 

More  recently,  Great  Egrets  have  nested  in  north  Jersey  at  Shoot- 
er's Island  in  a newly  discovered  mixed  heronry  (since  1974)  with  Black- 
crowned  Night  Herons  and  Cattle  Egrets  (Buckley  and  Buckley  1974-1976). 

The  1975  fixed-wing  survey  (Custer  and  Osborn  1975)  recorded  954 
adults  at  8 locations  and  the  1976  N.J.A.S.  survey  (Kane  and  Farrar  1976) 
recorded  232  adults  at  15  locations. 

Stone  Harbor  Sanctuary  seems  to  be  the  most  consistently  reliable 
place  to  find  Great  Egrets  nesting  in  New  Jersey,  but  they  do  breed 
regularly  on  the  islands  in  the  bays  and  inlets  and  will  probably  be 
investigated  during  the  1977  field  study. 
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TABLE  12. 


SPECIES : Great  Egret  1976 
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Shaw  Cutoff  1 Jun  16B  "spoil  bank"/  1975  Kane  1976 

trees,  shrubs 


TABLE  13.  (continued) 


SPECIES:  Great  Egret 
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TABLE  14.  (continued) 


A 


first  nesting  record  since  1877 


F.  Snowy  Egret 
Egretta  thula 

Snowy  Egret  was  fairly  numerous  in  the  1800 's  along  the  New  Jersey 
coast  and  early  accounts  include  southern  New  Jersey  at  the  northern  end 
of  its  breeding  range.  It  was  regularly  hunted  and  egged  but  it  was  the 
plume  trade  which  almost  extirpated  it  from  the  United  States.  It  was 
extirpated  as  a breeder  from  New  Jersey  in  the  late  1880' s (Burns  1929; 
Stone  1894) . The  species  has  made  a truly  remarkable  recovery  and  today 
is  the  most  abundant  heron  breeding  in  New  Jersey.  No  longer  breeding 
only  into  southern  New  Jersey  it  has  also  nested  in  northern  New  Jersey 
and  is  expanding  its  range  northward  and  is  now  known  in  colonies  as  far 
north  as  Maine  (P.A.  Buckley  pers.  comm.). 

In  its  recolonication  of  New  Jersey,  it  was  first  found  nesting  at 
Avalon,  Cape  May  County  in  1939  (McDonald  et_  al_.  1940)  not  too  far  from 
its  last  previously  recorded  nest  site  near  Ocean  City  in  1888  (Burns 
1929) . The  exact  location  of  the  first  modern  nesting  was  kept  secret 
and  the  birds  apparently  renested  in  1940.  They  increased  gradually  and 
by  the  late  1950' s were  abundant  in  coastal  locations  such  as  Brigantine 
Refuge  where  they  occurred  regularly  in  large  numbers  during  late  July 
and  August  post  breeding  dispersal  [2,000  in  1956  (AFN  October  1956)). 

In  1975,  the  fixed  wing  survey  recorded  5572  adults  at  10  loca- 
tions (Custer  and  Osborn  1975).  The  1976  N.J.A.S.  survey  (Kane  and 
Farrar  1976)  recorded  1091  birds  at  17  locations  (excluding  two  known 
heronries).  Snowy  Egrets  are  also  increasing  as  nesters  in  the  northern 
part  of  the  state.  The  Shooter's  Island  site,  discovered  independently 
by  D.  Smith  and  F.  G.  Buckley  and  P.A.  Buckley  in  1974  increased  to 
about  thirty  pairs  of  Snowy  Egrets  in  1976.  Unfortunately  this  location 
may  be  dismantled  and  used  for  fill  by  the  U.S.  Army  Corps  of  Engineers 
New  York  District. 


Snowy  Egret  is  an  important  species  in  the  specific  study  area, 
outnumbered  only  by  Glossy  Ibis.  As  it  nests  on  dredged  material  islands 
it  will  likely  be  one  of  those  studied  during  the  1977  field  season. 
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(concluded) 


G.  Louisiana  Heron 


Hydranassa  tricolor 

The  first  recorded  breeding  of  Louisiana  Heron  occurred  as  recently 
as  1948  when  a nest  was  discovered  at  the  Stone  Harbor  heronry  (Wright 
1949-1950).  Before  this  it  had  been  considered  to  be  "a  very  rare 
straggler  from  the  south"  (Stone  1894),  with  only  occasional  records  of 
it  appearing  in  coastal  New  Jersey.  Cruickshank  (1942)  cited  seven 
records  of  its  appearance  on  the  south  Jersey  coast  by  1933.  By  1954  it 
had  shown  considerable  increase  in  Cape  May  County  (U.O.C.  1959)  some 
210  birds  having  been  counted  in  three  breeding  colonies  by  1958.  It  has 
regularly  bred  in  some  numbers  at  the  Stone  Harbor  heronry  but  seems  to 
be  decreasing  in  recent  years.  They  are  near  the  northern  end  of  their 
breeding  range  in  New  Jersey  (only  about  a dozen  pair  nest  regularly  on 
Long  Island,  New  York  (Buckley  and  Buckley  unpubl.  obs.)]  and  they  seem 
to  have  decreased  as  Snowy  Egret  numbers  have  increased,  possibly  from 
competition  with  them  at  the  nesting  site  (P.A.  Buckley  pers.  comm.). 

The  1976  N.J.A.S.  survey  found  146  birds  (Kane  and  Farrar  1976) 
though  two  known  heronries  were  not  surveyed.  The  1975  fixed  wing  survey 
recorded  412  adults  (Custer  and  Osborn  1975) . 
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SPECIES:  Louisiana  Heron 


SPECIES:  Louisiana  Heron  1976 
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TABLE  20. 


New  Jersey  1958  210B  3 colonies  Bull  1964 


SPECIES:  Louisiana  Heron 


I 

H.  Black-crowned  Night  Heron 
Nycticorax  nyaticorax 

Black-crowned  Night  Herons  have  nested  in  New  Jersey  at  least  since 
Wilson's  time  (1813).  They  were  hunted  and  egged  and  destroyed  by  plume 
hunters  (Stone  1909) . The  species  nests  at  locations  throughout  the 
state  and  was  second  in  abundance  only  to  Green  Herons  in  Stone's  time 
(1937).  Black-crowned  Night  Herons,  though  having  been  recorded  at 
coastal  locations  through  the  1800' s,  were  not  too  well  known  as  coastal 
nesters  by  the  early  1900 's,  although  they  were  recorded  at  a number  of 
woodland  sites  in  the  lower  Delaware  Valley  (Stone  1909)  and  listed  as  a 
"very  common  summer  resident  along  streams  inland  but  rarer  on  the  coast" 
by  Stone  in  1894.  By  1955,  Fables  recorded  it  as  a local  resident  with 
"most  colonies  being  in  the  southern  part  of  the  state." 

The  birds  started  to  return  to  coastal  nesting  sites  in  some  num- 
bers during  the  mid- 1900 's  but  more  recently  their  numbers  have  been  de- 
creasing along  the  coast  north  of  Delaware  Bay,  probably  because  of  habi- 
tat destruction  and  human  disturbance  (P.A.  Buckley  pers . comm.).  They 
also  seem  to  be  sensitive  to  environmental  pollution  since  eggs  collected 
in  1972  and  1973  showed  a 10.6  percent  decrease  in  shell  thickness  when 
compared  to  eggs  that  had  been  collected  before  1947  (Clapp  1975) . 

Black-crowned  Night  Herons  frequently  nest  in  mixed  species  colon- 
ies as  well  as  in  colonies  with  only  conspecifics . Their  nesting  habits 
seem  variable  with  earlier  authors  referring  to  their  nesting  in  tall 
trees  of  mixed  deciduous  woodlands  as  well  as  the  coastal  cedar  and  holly 
forests  that  were  once  common  on  the  New  Jersey  coast.  Later  writers 
(Fables  1955,  Kane  and  Farrar  1976)  found  them  nesting  in  shrubs,  low 
trees  and  more  recently,  in  Fhragmitee  beds,  often  low  to  or  on  the 
ground  and  frequently  in  company  with  Glossy  Ibis.  This  variability 
in  nest  site  location  while  of  obvious  adaptive  value  when  combined  with 
their  dark  colors  makes  colony  censusing  difficult.  However,  their 
crepuscular  feeding  habits  might  make  a more  accurate  count  of  their 
numbers  possible  since  they  are  usually  present  at  the  nest  site  during 
daylight  hours  when  censusing  is  feasible. 
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Black-crowned  Night  Herons  also  have  traditionally  nested  earlier 
than  other  species  (save  Great  Blue  Herons)  often  laying  their  eggs  in 
April  (Stone  1937)  while  many  of  the  other  heron  species  are  just  arriv- 
ing or  beginning  their  nest-building  activities.  The  recent  earlier 
arrivals  of  many  of  the  other  species  of  herons,  perhaps  causing  nest 
site  competition,  may  be  another  factor  in  their  recent  decline. 

In  1975,  the  fixed  wing  survey  (Custer  and  Osba m 1975)  recorded 
2,758  adults  in  11  locations.  The  N.J.A.S.  1976  survey  found  only  611 
adults  in  20  locations.  This  is  probably  a low  count  since  Kane  and 
Farrar  (1976)  mention  difficulty  in  censusing  the  species. 

Since  Black-crowned  Night  Herons  nest  on  dredged  material  islands 
in  the  specific  study  area  they  will  be  given  considerable  attention 
in  the  1977  field  studies. 
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Paulsboro  1938  mainland  fledglings  Miller  1939 

Gloucester  Co.  12  Jun 

1947  100B  mainland/  x AFN  September  1947 

mixed  col. 


SPECIES:  Black-crowned  Night  Heron 
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I.  Yellow-crowned  Night  Heron 
Nyctanaeaa  violaaea 

Yellow-crowned  Night  Herons  have  never  been  abundant  in  the  New 
Jersey  area.  Until  the  first  recorded  nest  was  found  in  a Black-crowned 
Night  Heron  rookery  at  Seven  Mile  Beach  (Stone  1937)  by  Benjamin  Doak  and 
Charles  Hiatt  on  June  6,  1927,  it  was  not  previously  regarded  as  a breed- 
ing bird  in  New  Jersey  though  Stone  (1957)  suspected  that  it  had  been 
overlooked  previously.  They  usually  occur  in  small  breeding  colonies 
and  are  often  associated  with  Black-CTOwned  Night  Herons. 

Stone  (1894)  listed  it  as  a "very  rare  southern  straggler"  and 
Bent  (1926)  records  it  as  casual  in  New  Jersey  and  breeding  only  as  far 
north  as  South  Carolina.  Griscom  (1923)  records  it  as  a casual  visitor 
and  Cruickshank  (1942)  listed  it  as  an  uncommon  regular  summer  visitor 
in  coastal  marshes  and  cites  the  collection  of  a few  young  near  Ruther- 
ford, N.J.  around  1900  for  the  Bronx  Zoo.  Fables  (19S5)  listed  it  as  a 
rare  breeder  in  the  southern  part  of  the  state.  Bull  (1964)  listed  it 
as  local  and  uncommon. 

The  bird  increased  in  New  Jersey  during  the  late  1920 's  and  1930's 
and  has  been  recorded  with  some  regularity  roosting  if  not  breeding  at 
the  Stone  Harbor  Heronry  in  the  1950' s - 1970' s.  The  1976  N.J.  Audubon 
Society  Survey  (Kane  5 Farrar  1976)  recorded  43  birds  but  the  1975  fixed 
wing  survey  recorded  130  adults  (Custer  § Osborn  1975).  This  area  is 
at  the  northern  edge  of  the  species'  breeding  range  and  despite  breeding 
range  extensions  into  New  England  (e.g.  Mass,  in  1976)  it  appears  to  be 
declining  (P.A.  Buckley  pers.  comm.). 

Yellow-crowned  Night  Herons  were  not  decimated  by  the  plumage  trade 
but  were  once  regarded  as  game  birds  and  were  hunted  and  eaten  with 
regularity  especially  in  the  southern  U.S. 
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1952  2P  raised  young  AFN  October  1952 


TABLE  26.  (continued) 

SPECIES:  Yellow-crowned  Night  Heron 


to 

03 


G 

o 

o 

to 

X> 

r^. 

o 

6 

r- 

rH 

r- 

03 

0 

o» 

to 

U 

> 

rH 

03 

03 

z( 

O 

•H 

rH 

03 

z 

G 

c 

CC\ 

0 

•*H 

<D 

cu1 

z 

oo 

V) 

G 

cu. 

z 

G 

<D 

O 

0)1 

n 

3 

03 

4-» 

CC\ 

z 

CQ 

U 

CO 

r^ 

x 

CO 

to 

to 

to 

to 

to 

to 

03 

03 

03 

03 

03 

03 

03 

rH 

rH 

rH 

rH 

rH 

rH 

<D 

0) 

0 

0 

0 

0 

0 

G 

c 

G 

G 

c 

G 

G 

O 

o 

O 

O 

o 

O 

O 

4-> 

•u 

M 

4~> 

M> 

M» 

u> 

10 

CO 

CO 

CO 

CO 

CO 

CO 

rH 

CM 

vO 

r- 

x 

VO 

03 

03 

o 

03 

rH 

pH 

00 

to 

rH 

*T 

03 

g 

G 

03 

1^ 

rH 

G 

0 

0 

rH 

0 

X) 

X) 

03 

G 

•o 

E 

E 

■G 

rH 

0 

£ 

0 

0 

to 

ID 

X3 

0 

G 

G 

03 

3 

X 

O 

a 

G- 

Ch 

rH 

04) 

rH 

G 

0 

0 

0 

3 

3 

o 

Q 

CO 

to 

0 

< 

n 

o 

G 

Z 

z 

z 

O 

Z 

Z 

z 

Z 

z 

z 

M> 

u. 

u. 

u. 

’"O 

^3 

CO 

< 

< 

< 

z 

z 

z 

H 

c/d  cu 
< co 
cu  z 


♦ ><  X X X XX 


XXX 


cu 

CJ 

< 

co 

CU 

> 

HH 

fc-* 

u 

z 

Q 

o 

es 

Q. 

cu 

cc 


>- 

z 

o to 

M 

o ^ 

U CO 


CQ 

CM 


a. 

o 


to 

ao 

oo 

a 


04) 

c 

3 

o 

X 

-0 

0 

04) 

•o 

a; 

rH 

<4H 


04) 
G ' 
3 
o 


V)  0 

G 00 
a)  -a 
x:  0 

U> 

cd  u-t 

0) 

cm  o 
G -M 

•rH 

G-  X 
x -a 
3 CT3 

a> 


X OO 

G 

oo 

04) 

04) 

04) 

G 

G 

G 

G 

C 

* 3 

04) 

•H 

•rH 

•rH 

•H 

to 

CD  O 

G 

G 

G 

G 

G 

04) 

04)  X 

3 

CD 

CD 

CD 

CD 

04) 

OO 

O 

0 

0 

0 

O 

0 

0 rH 

X 

C 

G 

G 

c 

X X 

\ X 

• 

0 G 

0 V. 

1 

CD 

> 0 

> 0 

cu 

•rH 

O r* 

O -X 

G. 

1 ’V 

"O 

G O 

G O 

X 

a 

G 

c 

OO  o 

oo  o 

H 

\ cd 

0 

cd 

G 

G 

rH 

•rH 

rH 

G 

G 

04 

c 

G 

c 

cd  X 

cd  Z 

H 

*»H 

g 

•rH 

*3  Z 

-a  z 

HH 

cd 

cd 

cd 

0 U 

0 CJ 

CO 

E 

X) 

E 

O CQ 

U CQ 

co  z 

rr  CM 


CQ 

CM 


CQ 

tO 


CQ 

tO 


CQ 

CM 


<D 

•rH 

G 

G 

cd 

z 


U CQ  CQ  . 
C vO  to  > 
•H  CM  0) 
CD 


CU 

LO 

•d- 

03 

< 

H 

X 

r** 

to 

< 

03 

03 

03 

o 

a 

rH 

rH 

rH 

to 

G rH 

G G G rH 

c 

rH  | 

Gl 

G 1 

3 3 

3 3 3 3 

3 

3 

a, 

vO  >-5  »-D 

r-  *3  >3  *3  <-} 

O -J 

u?  —3  | 

OO  < 

X < 

O O — i (M 

CM 

CM 

to 

to 

Tf 

to  so  x c 

03  to  rH 

03  \D  CM  sO  ^ 

03  tO 

03  00  ] 

03  03 

03  vO 

03  03  03  03  3 

rH  rH  tO 

rn  rH  CM  CM 

rH 

rH  CM  1 

rH  CM 

rH  rH 

rH  rH  rH  rH  r-J 

CD 

*-H 

cd 

! 

0 

x: 

CQ 

J 

u 

cd 

0 

0 

• 

rH 

z: 

CQ 

o 

•rH 

o 

u 

ZET 

1-4 

X 

0 

f- 

c 

rH 

E 

C 

< 

u 

0 

0 

u 

1 

cd 

rH 

> 

o 

0 

•H 

cd 

0 

-J 

2* 

•X 

C/D 

CO 

G 

o 

X) 

G 

cd 


0 

c 

o 

CO 


90 


First  recorded  nest  in  New  Jersey  (continued) 


J.  Glossy  Ibis 
Plegadis  falcinellus 

Glossy  Ibis  is  an  Old  World  species  that  has  invaded  North  America 
with  great  success.  In  1976  it  was  the  most  numerous  of  the  colonially 
nesting  wading  birds  in  New  Jersey  (Kane  5 Farrar  1976) . The  species 
was  first  recorded  at  Great  Egg  Harbor  in  1817  on  May  7 when  it  was  shot 
by  a Mr.  Oram  (Stone  1937):  this  specimen  was  used  in  the  first  descrip- 
tion of  Glossy  Ibis  in  North  America  by  George  Ord  (Baird  e£  al_.  (1884). 
The  early  ornithologists  were  unfamiliar  with  it  previously  and  it  was 
regarded  as  a curiosity  by  those  seeing  it  at  Egg  Harbor.  Additional 
specimens  were  taken  in  May  1917,  one  in  Baltimore  and  two  in  the  Dis- 
trict of  Columbia  (Stone  1937).  Stone  (1894)  describes  it  as  a "very 
rare  straggler"  referring  to  one  specimen  collected  by  John  Krider  in 
1866.  The  next  recorded  appearance  in  New  Jersey  was  again  in  May  at 
the  Metedeconk  River,  north  of  Barnegat,  and  was  seen  by  Charles  Umer 
(1932)  in  1932.  Cruickshank  (1942)  noted  a number  of  N.J.  records  in 
the  1930's  as  far  north  as  Troy  Meadows,  Passaic  County.  Fables  (1955) 
recorded  it  as  becoming  increasingly  regular  in  the  late  1940's  and 
early  1950' s,  culminating  in  the  first  recorded  nesting  in  1955  in  Cape 
May  County  on  July  4 (U.O.C.  1959);  by  1957  it  had  nested  in  Atlantic 
County  as  well.  By  1958,  122  birds  were  recorded  roosting  at  Stone 
Harbor  Sanctuary  in  August. 

In  recent  years,  the  population  has  literally  exploded  in  New 
Jersey  and  in  1975  the  fixed  wing  survey  (Custer  and  Osborn  1975) 
recorded  3878  adults.  The  1976  N.J.A.S.  survey  recorded  2515  adults 
(Kane  and  Farrar  1976)  and  noted  that  it  was  the  most  numerous  of  the 
wading  bird  species. 

Glossy  Ibis  seems  to  be  not  only  expanding  its  breeding  range  (by 
breeding  in  New  Jersey  it  jumped  from  North  Carolina  and  then  radiated 
north  and  south  from  New  Jersey),  but  also  increasing  in  numbers  (P.A. 
Buckley  pers.  comm.).  It  is  frequently  found  nesting  low  in  Phvagmites 
oorrmmisj  another  European  invader  of  the  New  World,  a habit  which  will 
insure  it  no  lack  of  nesting  sites.  In  addition  to  this.  Glossy  Ibis  now 


H 
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also  seems  to  be  returning  to  New  Jersey  in  early  March  whereas  most  of 
the  early  records  showed  this  species  to  arrive  in  May,  possibly  giving 
it  a competitive  edge  in  early  nest  site  occupancy. 

It  is  frequently  found  nesting  on  dredged  material  islands  in  New 
Jersey  and  should  be  an  important  species  in  the  1977  field  studies. 


SPECIES:  Glossy  Ibis 
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TABLE  28.  (continued) 
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K.  Great  Black-backed  Gull 
Lotus  marinus 

Great  Black-backed  Gull  is  the  most  recent  (1966)  colonial  nester 
to  be  added  to  the  list  of  breeding  species  in  New  Jersey  (J.  Miller 
1966).  It  had  occurred  regularly  prior  to  1966,  first  as  a "rare  winter 
visitor  along  the  coast"  (Stone  1894) , then  as  a "rather  rare  but  regular 
winter  visitant"  (Stone  1909)  and  by  1937  Stone  described  it  as  occur- 
ring regularly  in  small  numbers  during  the  winter  months.  In  1942, 
Cruickshank  described  it  as  "increasingly  common  in  winter"  and  Fables 
(1955)  listed  it  as  now  having  been  observed  "every  month  of  the  year" 
and  mentions  a marked  increase  in  its  numbers  during  the  late  1930's  and 
1940's. 

Nisbet  (1971)  discusses  the  rapid  increase  of  this  species  in  the 
Northeast  and  points  out  that  its  numbers  of  breeding  pairs  had  been 
doubling  every  9-10  years.  The  species  was  probably  breeding  in  nearby 
Long  Island,  New  York  as  early  as  1940  but  no  actual  nest  was  found  until 
1944  when  Wilcox  (1944)  banded  a young  bird  on  Cartwright  Island  in  Gard- 
iner's Bay.  The  species  moved  southwest  as  a nester  and  was  found  nest- 
ing by  P. A.  Buckley  at  Canarsie  Pol  in  Jamaica  Bay  in  1960,  then  its 
southernmost  nesting  location.  By  1970  eight  pairs  were  found  nesting 
in  New  Jersey  and  in  1976  Burger  (pers.  comm.)  recorded  14  nests  in  Ocean 
County  alone,  while  the  New  Jersey  Audubon  Society  survey  recorded  85 
adults  at  9 locations  (Kane  and  Farrar  1976). 

There  is  limited  habitat  available  for  the  species  since  it  re- 
quires dryer  locations  than  the  other  gulls  nesting  in  N.J.  (Burger  pers. 
comm.)  but  it  probably  can  out-compete  Herring  Gulls  for  these  sites. 

Since  the  highest  and  dryest  locations  in  the  specific  study  area 
are  on  dredged  material  islands  there  is  a good  possibility  that  this 
species  will  be  present  at  least  in  limited  numbers  at  some  of  the 
study  sites. 
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SPECIES:  Great  Black-backed  Gull 


TABLE  31. 
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L.  Herring  Gull 
larna  argentatus 

Herring  Gulls  have  long  been  present  in  New  Jersey  although  mainly 
as  an  abundant,  winter  resident  (Stone  1894)  until  1946  when  the  first 
nest  was  found  by  Turner  McMullen  (1947)  at  Stone  Harbor. 

Stone  (1937)  described  it  as  the  most  abundant  winter  gull  and  as 
present  in  varying  numbers  each  month  cf  the  year,  but  most  numerous 
from  September  through  April.  Small  numbers  summered  along  the  beaches 
in  southern  New  Jersey  and  Stone  describes  one  small  group  eating  Common 
Tern  eggs  and  chicks  that  had  been  washed  out  behind  Five  Mile  Beach  in 
1931. 

One  obscure  record  of  Herring  Gull  eggs  supposedly  found  on  Gull 
Island  near  Sea  Isle  City  exists  in  U.S.  National  Museum  records  from 
a brief  publication  by  Charles  Shick  in  The  Oologist  in  1898.  This  re- 
cord has  not  been  referred  to  anywhere  else  in  the  literature  to  the  best 
of  my  knowledge,  and  while  it  is  not  impossible  for  Herring  Gulls  to  have 
nested  in  New  Jersey  prior  to  1946,  probably  as  a solitary  or  extra- 
ordinary occurrence  (it  was  then  not  known  as  a breeder  south  of  Maine) 
this  reference  has  been  ignored  by  knowledgeable  authors  writing  about 
these  birds  in  New  Jersey.  Shick  was  an  egg  collector  and  if  this  was 
indeed  an  isolated  nesting  of  the  species  at  that  time  the  birds  did  not 
nest  again  as  far  as  we  know  until  1946,  possibly  because  of  Shick' s 
collecting  activities.  The  record  is  included  here  in  the  interests  of 
historical  perspective. 

Fables  (1955)  also  recorded  Herring  Gull  as  being  present  every 
month  of  the  year  and  as  a breeding  species.  Until  1964,  however,  it 
was  found  breeding  at  scattered  locations,  in  single  pairs  or  only  a 
few  pairs.  In  1964,  two  substantial  colonies  were  found:  one,  of  30 
pairs  in  the  vicinity  of  Absecon  Inlet,  and  at  Clam  Island  in  Bamegat 
Bay,  50  pairs  were  found  (AFN  Oct.  1964;  Rogers  1964).  Since  then. 
Herring  Gull  colonies  have  increased  in  size  with  the  1976  Clam  Island 
colony  with  800  pairs  being  one  of  the  largest  (Burger  pers.  comm.). 
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As  the  breeding  population  of  Herring  Gulls  in  New  Jersey  has  in- 
creased, the  limited  availability  of  higher,  dry  elevations  in  the  marsh 
has  caused  some  competition  for  nest  sites  with  Laughing  Gulls  (Burger 
1977d)  and  with  Common  Terns  (Burger  and  Shisler  1976) . Burger  (1977d) 
found  that  the  Herring  Gulls  are  now  moving  into  the  salt  marsh  and 
nesting  on  Spartina  mats  when  higher  ground  is  not  available  to  them. 

This  places  them  in  competition  with  Laughing  Gulls  and  with  the  Common 
Terns  forced  off  the  beaches  into  the  marshes  because  of  disturbance  to 
their  more  typical  barrier  beach  nesting  locations  (Burger  and  Shisler 
1976;  F.  G.  Buckley  and  P.A.  Buckley  pers.  obs.).  Nest  site  competition 
among  these  species  does  not  bode  well  for  either  the  Terns  or  the  Laugh- 
ing Gulls,  because  the  earlier  arriving,  more  aggressive  and  larger  Her- 
ring Gulls  will  probably  be  the  winners  (Drury  1965;  Nisbet  1973). 

Since  Herring  Gulls  nest  around  the  periphery  of  dredged  material 
islands  in  the  specific  study  area  they  will  most  likely  be  a part  of 
the  1977  field  study. 
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SPECIES:  Herring  Gull  1976 
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first  nesting  record  in  New  Jersey  (continued) 


M.  Laughing  Gull 
Larus  atriailla 


Laughing  Gulls  have  always  been  abundant  breeders  in  New  Jersey 
except  for  a brief  period  in  the  late  1800' s and  early  1900' s when  the 
millinery  trade  caused  a drastic  reduction  in  their  numbers.  Accounts  of 
their  breeding  in  the  salt  meadows  behind  the  barrier  beach  islands  in 
New  Jersey  in  the  1800' s described  it  as  abundant  (Bums  1929)  but  by 
1894,  Stone  called  it  a "summer  resident  on  the  coast,  formerly  abun- 
dant"; and  by  1909,  he  found  it  in  only  two  colonies,  one  on  Gull  Island 
and  one  on  Brigantine  Island.  By  the  1930's  the  species  was  again  in- 
creasing as  a breeder  in  New  Jersey  and  was  listed  as  "common"  by  Mc- 
Mullen (1938). 

In  spite  of  their  apparently  healthy  and  increasing  population  in 
New  Jersey,  the  species  may  be  in  trouble  in  the  Northeast  (Clapp  1975). 

It  has  failed  to  return  to  New  York  as  a breeder  in  spite  of  once  nesting 
abundantly  on  Long  Island  (Giraud  1844;  Cruickshank  1942)  probably  be- 
cause of  extensive  drainage  and  ditching  of  the  salt  marshes  and  the  pre- 
sence of  increasing  populations  of  Herring'  and  Great  Black-backed  Gulls 
at  just  about  the  time  Laughing  Gulls  were  increasing  in  New  Jersey 
(1930’ s- 1950' s)  and  should  have  been  reaching  Long  Island.  In  New  Jersey, 
Laughing  Gulls,  though  facing  reduced  salt  marsh  area  also  because  of 
dredging,  draining  and  ditching  activities,  still  managed  to  increase  in 
the  New  Jersey  salt  meadows.  Fables  (1955)  listed  them  as  breeding 
"locally  but  abundantly"  in  the  southern  coastal  counties.  They  are, 
however,  still  not  known  to  breed  above  Clam  Island  in  Bamegat  Bay, 
probably  because  of  the  greater  development  and  pollution  encountered  in 
northern  portions  of  the  state  where  apparently  suitable  habitat  does 
still  exist. 

The  1976  N.J.A.S.  survey  (Kane  and  Farrar  1976)  counted  15,375 
Laughing  Gulls  at  eighteen  locations  but  since  these  are  strictly  marsh 
nesters  in  New  Jersey,  it  is  probable  that  some  colonies  were  overlooked 
since  this  was  a ground  survey  rather  than  an  aerial  survey.  In  1964 
the  population  of  Cape  May  County  alone  was  estimated  at  15,000  birds 
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(Crawford  1964)  . 

If,  as  data  gathered  from  Burger  (1977d;  pers.  comm.)  indicates, 
competition  for  nesting  sites  between  Laughing  Gulls  and  Herring  Gulls 
becomes  a regular  occurrence,  the  future  does  not  look  too  promising  for 
New  Jersey  Laughing  Gulls.  The  recent  range  expansion  of  Great  Black- 
backed  Gulls  is  yet  another  problem  that  the  Laughing  Gulls  will  have 
to  face. 

Laughing  Gulls  nest  in  salt  marshes  adjacent  to/or  on  dredged 
material  island  and  will  be  a consideration  in  the  1977  field  season. 
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TABLE  38  (continued) 


(continued) 


SPECIES:  Laughing  Gull 


SPECIES:  Laughing  Gull 


(concluded) 


N.  Gull-billed  Tern 


Getochelidon  nilotica 

Gull-billed  Terns  were  breeding  in  New  Jersey  in  Wilson's  time, 
for  he  describes  them  (1813)  from  Cape  May,  feeding  over  the  salt  marshes 
in  May,  catching  "black  spiders"  and  also  nesting  in  the  salt  marshes  on 
"drift  grass".  The  species  was  also  listed  as  breeding  in  New  Jersey  by 
Baird  et_  al_.  (1884)  and  Audubon  found  it  "present"  at  Great  Egg  Harbor  ' 
in  1829  during  May  and  June  (Burns  1929). 

Stone  (1894)  listed  it  as  a "former  breeder  last  known  to  have 
nested  in  1886."  Shick,  writing  in  1890,  described  it  as  a rather  common 
visitor  and  breeder  at  Seven  Mile  Beach  but  Stone  (1937)  questions  Shick's 
identification  abilities  stating  that  Turnbull  (1869)  listed  the  species 
as  "rare."  McMullen,  very  active  in  the  field  especially  as  an  egg  col- 
lector, listed  it  as  "very  rare"  (1938)  in  spite  of  his  having  found  a 
nest  and  eggs  in  1926  (McMullen  1947). 

Fables  (1955)  referred  to  it  as  a "former  breeder"  but  by  1959  the 
Urner  Ornithological  Club  listed  it  as  "regular  but  uncommon,  since  1954" 
giving  several  occurrences  since  1954.  Recently  it  seems  to  be  increas- 
ing slightly  but  consistently,  especially  in  the  Brigantine  area  (Kane 
and  Farrar  1976),  and  in  1975  even  expanded  its  breeding  range  to  Long 
Island,  New  York  (Buckley  et_  al_.  1975). 

New  Jersey  has  historically  been  at  the  northern  end  of  the  Gull- 
billed Tern's  breeding  range,  and  it  was  severely  decimated  by  the  mil- 
linery trade  carnage  that  confronted  most  of  our  tern  species  on  the 
entire  Atlantic  coast  in  the  1800's,  when  most  of  the  more  numerously 
populated  southern  breeding  colonies  were  destroyed.  Their  recoloniza- 
tion of  former  breeding  sites  has  been  slow,  and  as  late  as  1961,  a 
colony  of  50  pairs  in  Virginia  on  Fisherman's  Island  was  considered  to  be 
one  of  the  largest  colonies  found  recently  (AFN  Oct.  1961). 

Gull-billed  terns  are  primarily  insectivorous  in  their  food  habits 
and  regularly  feed  over  the  marshes  catching  insects,  although  they  are 
known  to  feed  on  crustaceans,  small  fish,  and  amphibians  (Bent  1921). 

They  have  even  been  observed  preying  on  Cnemidophoms  lizards  in  North 


Carolina  and  feeding  them  to  young,  who  were  too  small  to  swallow  the 
entire  lizard,  and  lay  in  their  nests  with  the  tails  hanging  from  their 
bills  as  they  slowly  digested  them  (F.G.  Buckley  and  P.A.  Buckley  pers. 
obs.).  Their  insect  preferences  may  have  also  helped  to  keep  their 
numbers  reduced  since  New  Jersey  marshes  were  heavily  treated  with  DDT 
in  the  mid-1900's  which  not  only  reduced  insect  populations  but  caused 
various  problems  for  their  predators  as  well. 

Observations  on  the  recent  increases  in  Gull-billed  Terns  in  New 
Jersey  were  supported  by  the  1976  N.J.A.S.  survey  which  located  at  least 
10  pairs  along  the  coast.  They  are  now  regularly  observed  at  Brigantine 
N.W.R.  during  the  breeding  season  (Kane  and  Farrar  1976). 

There  is  a possibility  that  a pair  or  two  will  be  encountered  in 
the  specific  study  area  in  1977  but  this  would  be  entirely  fortuitous. 
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SPECIES:  Gull-billed  Tern 


REFERENCES:  Buckley  et  al.  1975 
McMullen- T94T 
Saveli  1971 


SPECIES:  Gull-billed  Tern  1976 
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TABLE  41.  (continued) 
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TABLE  41.  (continued) 


0.  Forster's  Tern 
Sterna  forsteri 

Forster's  Tern  is  a salt  marsh  nester  and  also  feeds  over  the  salt 
marshes  in  New  Jersey  and  it  is  probably  for  this  reason  that  it  was  not 
described  as  a New  Jersey  species  by  Wilson  or  Audubon,  whose  observations 
were  made  mostly  on  the  barrier  islands  in  New  Jersey.  There  are  several 
specimens  in  the  U.S.  National  Museum  which  were,  however,  collected  in 
New  Jersey  at  Five  Mile  Beach  by  W.  L.  Abbott  in  the  late  1800's.  These 
specimens  were  collected  during  late  April,  May  and  June,  in  the  company 
of  breeding  Common  Terns  (Stone  1909)  so  it  is  probable  that  they  were  also 

breeding  in  southern  New  Jersey  at  that  time:  Turnbull  (1869)  listed  it  as 

rare  but  he  had  found  it  breeding  on  Brigantine  Beach.  Shick's  listing  of 
species  in  1890  as  "formerly  abundant"  and  not  as  common  as  it  once  was, 
has  been  regarded  skeptically  by  Stone.  By  1894,  Stone  listed  the  species 
as  a "regular  though  rare  transient  and  possible  former  breeder."  In  1909, 

he  referred  to  it  as  a "very  rare  straggler  if  it  still  occurs  at  all  on 

the  coast."  It  is  not  listed  by  Bent  (1921)  as  breeding  in  New  Jersey  at 
all. 

Birds  of  this  species  were,  unfortunately,  used  in  their  entirety 
as  ornaments  in  the  millinery  trade  and  were  severely  decimated.  This, 
coupled  with  its  marsh  nesting  habits  and  the  difficulty  earlier  observers 
had  in  differentiating  adults  from  the  Common  Tern  ( Sterna  hirunao ) , makes 
it  possible  that  its  presence  as  a breeder  in  the  early  1900's,  while  un- 
likely, might  have  been  completely  undetected. 

In  the  late  1920's  and  early  1930's  there  was  a sudden  increase  in 
the  number  of  Forster's  Terns  appearing  in  coastal  New  Jersey  during  the 
post  breeding  dispersal  and  fall  migration  periods  (Griscom  1923).  However, 
Fables  even  by  1955  listed  it  as  "not  common"  and  only  an  "autumn  transient." 

The  first  recent  nest  was  found  at  Brigantine  National  Wildlife 
Refuge  by  William  Forward  in  1956.  It  has  increased  since  then  as  a breed- 
er and  the  "First  Supplement  to  the  Annotated  List  of  New  Jersey  Birds" 

(1959)  listed  it  as  a "summer  visitant  now  reasonably  common  about  the  salt 
marshes " The  N.J.A.S.  1976  survey  recorded  230  adults  in  six 
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colonies,  which  is  probably  a low  count  since  their  access  to  large  areas 
of  salt  marsh  was  limited. 


As  Forster's  Terns  are  primarily  a salt  marsh  species,  their  pre- 
sence at  any  specific  study  site  would  be  unexpected  so  they  will  not  be 
a major  factor  in  the  1977  field  study. 
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TABLE  42 


P.  Common  Tern 
Sterna  hirundo 

Common  Terns  have  nested  in  New  Jersey  at  least  since  the  early 
1800' s when  Wilson  (1813)  found  them  breeding  on  the  beaches  in  "great 
abundance"  and  Giraud  (1844)  noted  their  arrival  in  late  April  in  both 
New  Jersey  and  on  Long  Island.  Shick  writing  in  1890  referred  to  them  as 
"very  common,  still  breeding  on  the  beach  at  Seven  Mile  Beach."  Stone 
(1894)  however,  called  it  "formerly  an  abundant  summer  resident."  He 
states  that  the  bird  was  almost  exterminated  by  the  millinery  trade  by 
1883.  Writing  in  1909,  Stone  describes  colonies  of  "hundreds  or  thousands" 
that  were  gone  by  1893  and  stated  that  Common  Terns  were  reduced  to  a few 
small  colonies.  Stone  (1894)  also  stated  that  he  was  familiar  with  them 
breeding  in  the  salt  marshes  but  did  mention  that  he  had  been  told  they 
formerly  bred  abundantly  on  the  sandy  beaches  as  did  the  Least  Terns 
{Sterna  albifrons) . 

By  the  late  1800's  or  early  1900's  Common  Terns  were  reduced  to 
small  scattered  colonies,  nesting  on  the  salt  meadows  (Bums  1929)  and  they 
still  do  not  nest  abundantly  on  any  of  the  beaches  today.  Stone  (1937) 
described  their  slowly  increasing  numbers  after  1890  in  southern  New  Jersey 
and  indicated  that  they  were  more  numerous  in  the  Barnegat  Bay  area  than  in 
the  Cape  May  region.  By  1955,  Fables  referred  to  them  as  "a  summer  resi- 
dent of  the  southern  counties"  and  a "transient  along  the  coast." 

Common  Tern  is  presently  the  most  abundantly  nesting  tern  in  New 
Jersey  but  73%  of  the  22  colonies  in  the  1976  N.J.A.S.  survey  (Kane  and 
Farrar  1976)  were  on  salt  marshes  where  successful  nesting  can  be  marginal 
at  best.  According  to  Burger  (pers.  comm.;  1977d)  the  terns  are  facing 
increased  competition  from  Herring  Gulls  for  nest  sites  on  dryer  portions 
of  the  marsh.  While  the  terns'  adaptive  ability  to  nest  in  the  marshes  as 
well  as  on  open  beaches  no  doubt  helped  to  save  them  from  complete  extirpa- 
tion during  the  gunning,  egging  and  millinery  slaughter  phases  of  our  orni- 
thological history,  any  further  loss  of  nest  site  alternatives  because  of 
increasing  competition  from  gulls  and  human  recreation  interests  may  be 
terminal  for  this  species  in  the  northeast. 
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In  1976,  the  N.J.A.S.  survey  recorded  2295  adults  while  Burger  and 
Lesser  (1976)  located  2830  nests  in  Ocean  County  alone.  We  do  not  know  how 
successfully  they  nested  but  because  of  their  salt  marsh  nesting  proclivity 
there  were  probably  considerable  numbers  overlooked. 

Because  this  species  nests  on  salt  marsh  adjacent  to  the  dredged 
material  islands  in  New  Jersey  they  will  be  a consideration  in  the  1977 
field  studies. 
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SPECIES:  Common  Tern 


Wildwood  1925  "highly  incubated  eggs"  Miller  1925 

21  Jun 


Q.  Roseate  Tern 
Sterna  dougallii 

Roseate  Tern  was  once  an  abundantly  breeding  species  in  New  Jersey 
in  the  early  1800's  (Stone  1894).  Baird  et  al_.  (1884)  described  it  as 
breeding  in  New  Jersey  in  considerable  numbers  on  the  coast,  where  eggs 
were  collected  in  1840.  Stone  (1909)  describes  it  as  a "rare  straggler" 
and  cites  Turnbull's  (1969)  description  of  it  as  "not  uncommon"  and  Shick  ' 
(1890)  described  it  as  "less  plentiful  than  it  was  in  1885  when  it  was 
easy  to  gather  several  bushels  of  eggs  in  a few  hours." 

It  nested  in  association  with  Common  Terns,  generally  in  denser 
vegetation  than  the  former,  and  was,  like  them,  wiped  out  by  the  millinery 
trade  gunners  in  combination  with  heavy  egging  (Bent  1921;  Giraud  1844). 

By  1937,  the  species  seemed  to  be  returning  as  a breeding  species 
in  New  Jersey  (Stone  1937)  though  not  abundantly  and  it  was  probably  often 
overlooked,  since  it  was  no  doubt  difficult  to  identify  within  colonies 
of  the  more  numerous  Common  Terns.  In  1955  Fables  described  it  as  a rare 
summer  resident  of  the  south  Jersey  coast , noting  that  "probably  a few 
pairs  still  bred  on  the  coastal  islands."  By  1959  the  Urner  Ornithological 
Club  listed  it  as  "probably  not  as  rare  a transient  as  generally  believed." 

It  is  still  not  easily  or  commonly  found  nesting  in  New  Jersey 
though  a few  pairs  probably  do  nest  every  season.  The  increasing  presence 
of  Herring  Gulls  and  Great  Black-backed  Gulls  at  nesting  sites  formerly 
used  by  Common  Terns  (Burger  and  Shisler  1976)  and  suitable  for  Roseate 
Terns  probably  limits  the  nesting  possibilities  for  Roseate  Terns  in  New 
Jersey.  They  are  far  more  numerous  to  the  north  on  eastern  Long  Island, 
the  species' center  of  abundance  in  the  western  hemisphere. 
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R.  Least  Tern 
Sterna  albifrons 

Least  Tern,  our  smallest  tern,  was  once  found  nesting  in  great 
abundance  on  the  unspoiled  barrier  beaches  of  New  Jersey.  Wilson  (1813) 
found  it  in  large  numbers  on  Peck's  Beach  and  it  was  an  abundant  summer 
resident  along  the  coast  until  the  millinery  trade  hunters  nearly  exter- 
minated the  species  (Stone  1894)  in  the  1880's.  The  highly  desirable 
adults  were  used  mounted  on  ladies'  hats  in  their  entirety. 

In  1909,  Stone  wrote  that  it  is  a "very  rare  straggler"  but  by 
1937  the  species  had  begun  to  increase  and  could  again  be  found  breeding 
on  New  Jersey  beaches.  Fables  (1955)  described  it  as  a "summer  resident 

on  the  relatively  undisturbed  barrier  beaches  and  on  man-made  sand 

fills." 

More  recent  surveys  of  the  species  in  New  Jersey  (Downing  1973; 

Fisk  1974;  Kane  and  Farrar  1976)  indicated  the  species  is  not  doing  as  well 
as  it  should.  Galli  (1975)  stated  that  in  1974  only  16  colonies  were  found 
totalling  only  410  nesting  pairs;  in  1976,  24  colonies  with  1388  birds  were 
located.  These  figures  are  misleading  because  indications  are  that  the 
birds  were  not  all  nesting  successfully  (Galli  1975)  and  efforts  are  under- 
way in  New  Jersey  to  have  Least  Tern  placed  on  the  New  Jersey  State  "Endan- 
gered Species"  list  (Kane  pers.  comm.). 

Least  Terns  require  bare  sand  as  nest  sites.  Because  of  beach 
development  their  traditional  nesting  sites  are  decreasing,  with  human 
disturbance  and  mammalian  predation  also  contributing  to  their  decline. 

They  are  able  to  nest  on  construction  fill  sites  (Downing  1973)  but  these 
locations  are  ephemeral  and  subject  to  great  activity  during  the  nesting 
season.  In  Florida  (Fisk  1975),  the  birds  have  resorted  to  nesting  on  flat 
roof  tops  but  this  is  a highly  unlikely  alternative  in  New  Jersey. 

Least  Terns  are  not  too  common  on  the  dredged  material  islands  in 
New  Jersey,  seeming  to  prefer  barrier  beach  island  locations.  If  they  are 
encountered  in  the  specific  study  sites  in  1977,  they  will  be  a bonus. 
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SPECIES:  Least  Tern 
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S.  Black  Skimmer 
Rynchope  nigra 

Black  Skimmer  was  once  an  abundant  nester  on  the  sand  bars  and 
flat  beach  fronts  of  southern  New  Jersey  in  the  early  1800's  and -was 
common  until  about  the  1880's.  Wilson  (1814)  described  Black  Skimmer  as 
laying  its  eggs  in  early  June  and  recounted  the  collection  of  "half  a bush- 
el or  more"  from  one  sand  bar  0.5  acres  in  size.  Skimmers  were  heavily 
egged  though  they  were  not  hunted  for  the  millinery  trade.  (Bent  1921) 
attributes  their  decrease  in  New  Jersey  to  the  "encroachments  of  civiliza- 
tion" but  Stone  (1894)  listed  them  as  "now  quite  rare"  at  about  the  time  in 
the  1880' s that  the  terns  were  being  driven  from  the  beaches  in  New  Jersey 
by  the  millinery  slaughterers.  Shick  (1890)  also  noted  that  "they  are 
quite  scarce  but  that  several  years  previously  they  were  more  common."  It 
is  likely  that  the  gunners  shooting  the  terns  on  the  beaches  combined  with 
seaside  development  pushed  the  skimmers  from  the  beaches. 

Stone  (1937)  stated  that  they  were  very  local  during  the  breeding 
season  and  small  numbers  in  scattered  colonies  may  have  been  overlooked  in 
more  remote  areas.  It  is  possible  that  they  survived,  as  did  the  Common 
Terns,  in  small  numbers  on  the  islands  in  the  bays  and  salt  meadows  behind 
the  barrier  beaches.  Frohling  (1965)  described  their  nesting  on  the  salt 
marsh  islands  between  Bamegat  and  Beach  Haven  Inlets,  so  it  was  possible 
that  small  numbers  nested  throughout  this  period  in  small  isolated  areas 
and  were  overlooked. 

Their  numbers,  however,  started  increasing  in  the  1920' s along  the 
coast  and  by  the  1930' s there  were  a number  of  larger  colonies  where  band- 
ing activities  were  a yearly  activity  (Stone  1937) . Cruickshank  (1942) 
chronicled  the  species'  breeding  range  expansion  to  Long  Island,  New  York 
in  1934  but  noted  that  it  was  not  found  breeding  above  Asbury  Park  in  New 
Jersey.  By  1955,  Fables  listed  it  as  "a  summer  resident  on  the  barrier 
beaches  and  southern  islands  in  the  southern  part  of  the  state"  and  Rogers 
(1961)  listed  it  as  "locally  abundant"  on  the  southern  half  of  the  New 
Jersey  coast. 
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In  1975  a few  bred  successfully  at  Sandy  Hook  in  the  northern  part 
of  the  state  and  in  1976  they  nested  again  but  half  their  60  eggs  were 
vandalized  over  a weekend  when  a nearby  beach  area  was  opened  by  the 
National  Park  Service  to  accommodate  overflow  crowds,  in  spite  of  the 
beach  area  where  the  birds  were  nesting  having  been  marked  "closed  for 
protection.”  This  unfortunate  incident  reflects  the  desperate  situation 
of  all  open  sand  and  beach  nesting  species  in  New  Jersey. 

While  the  1976  N.J.A.S.  survey  located  1000  nesting  pairs  (Kane 
and  Farrar  1976),  two  traditionally  large  colony  nesting  areas  (Seven 
Mile  Beach  and  Gravens  Island)  were  not  productive. 

Skimmers  should  be  an  important  species  on  the  dredge  material 
islands  in  New  Jersey  but  despite  severe  disturbance  they  seem  to  prefer 
the  beach  front  locations  on  the  barrier  islands.  Their  later  nesting 
period  places  them  in  direct  conflict  with  human  recreational  use  of 
these  areas  possibly  a major  reason  for  their  recent  decrease  in  numbers. 
I am  hopeful  that  they  will  be  encountered  on  some  of  the  specific  study 
site  areas  but  we  cannot  be  certain  that  they  will  be. 
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SPECIES:  Black  Skimmer  1976 
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SPECIES:  Black  Skimmer 


(continued) 
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(continued) 


TABLE  56.  (continued) 
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SPECIES:  Black  Skimmer 
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Stone  Harbor  1963  nesting  NJNN  Sept.  1963 

Promontory  14  Jul 


SPECIES:  Black  Skimmer 


Tables  listing  the  results  of  the  1975  fixed-wing  heron  survey 
(Custer  and  Osborn  1975);  a summary  of  species  found  at  nesting  loca- 
tions in  1976  (Kane  1976);  maps  showing  1976  nesting  locations;  maps  of 
the  New  Jersey  coast  in  1937  and  1977  comprise  section  VII. 


1 


TABLE  57.  (continued) 

1975  Fixed  Wing  Heron  Survey 


COLONY  # 

LATITUDE 

LONGITUDE 

SPECIES 

# ADULTS 

157 

38°  59' 

74°  51' 

CATEG 

8 

GREG 

84 

SNEG 

170 

LAH 

20 

BCNH 

34 

YCNH 

10 

GLIB 

40 

158 

39°  07' 

74°  44' 

GNH 

4 

LBH 

76 

GREG 

50 

SNEG 

472 

BCNH 

234 

YCNH 

100 

GLIB 

50 

1 


159  39°  17'  74°  35’  LBH 

CATEG 

GREG 

SNEG 

LAH 

BCNH 

YCNH 


24 

20 

60 

950 

16 

70 
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(continued) 


TABLE  57.  (continued) 

1975  Fixed  Wing  Heron  Survey 


COLONY  # 

LATITUDE 

LONGITUDE 

SPECIES 

# ADULTS 

160 

39°  34’ 

74°  16'  30" 

GNH 

20 

LBH 

4 

SNEG 

6 

BCNH 

12 

GLIB 

6 

161 

39°  33'  30" 

74°  16'  30" 

GNH 

46 

LBH 

70 

SNEG 

202 

BCNH 

6 

GLIB 

46 

162 

39°  35’ 

74°  15' 

GNH 

12 

BCNH 

10 

163 

39°  24’  30" 

74°  26' 

LBH 

140 

CATEG 

4 

GREG 

10 

SNEG 

550 

LAH 

250 

BCNH 

90 

GLIB 

110 

(continued) 
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TABLE  57.  (continued) 

1975  Fixed  Wing  Heron  Survey 


COLONY  # 

LATITUDE 

LONGITUDE 

SPECIES 

# ADULTS 

164 

39°  25' 

74°  26' 

GNH 

30 

LBH 

94 

GREG 

16 

SNEG 

240 

LAH 

106 

BCNH 

34 

GLIB 

30 

165 

39°  38'  30" 

74°  12' 

GNH 

4 

LBH 

8 

GREG 

4 

SNEG 

92 

BCNH 

34 

GLIB 

30 

(concluded) 


HABITAT:  Trees  5 Shrubs:  #'s  155,  156,  157,  158,  163,  164 
Shrubs:  # 159 

Wooded  Marsh:  #'s  160,  161,  165 
Marsh  6 Shrub : # 162 


GNH=Green  Heron;  LBH=Little  Blue  Heron;  CATEG=Cattle  Egret;  GREG=Great  Egret 
SNEG=Snowy  Egret;  LAH=Louisiana  Heron;  BCNH=Black-crowned  Night  Heron; 
YCNH=Yel low-crowned  Night  Heron;  GLIB=Glossy  Ibis 
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Cape  May  Townsend's  Inlet  39°  07'  74°  43'  GBT 


TABLE  58.  (continued) 
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Ocean  Cedar  Creek  Is.  39°  40'  74°  13'  CT,  SK 


TABLE  58.  (continued) 


Ocean  Mordecai  Is.  39°  34'  74°  15'  CT  . (continued) 
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denotes  bird  nesting  areas 
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NOTE  B 
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Consult  U.S.  Coast  Guard  Light  List  for 
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’ \ / V( 
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PREFACE 


This  report  is  a summary  of  the  work  accomplished  during  the  summer  and 
fall  of  1977  as  a part  of  the  Dredged  Material  Research  Program  (DMRP) , 

Work  Unit  4F01D.  The  study  was  conducted  under  Contract  No.  DACW39-76-C-OI 66 
between  Manomet  Bird  Observatory,  Manomet,  Massachusetts,  and  the  U.  S.  Army 
Engineer  Waterways  Experiment  Station  (WES) . The  DMRP  was  sponsored  by  the 
Office,  Chief  of  Engineers,  U.  S.  Army,  and  has  been  managed  by  the  Environ- 
mental Laboratory  (EL),  WES. 

This  study  was  conducted  by  F.  G.  Buckley,  Principal  Investigator  and 
C.  A.  McCaffrey,  Vegetation  Specialist. 

A Number  of  persons  have  contributed  to  this  report  and  by  doing  so, 
have  made  its  completion  possible. 

Fred  Lesser,  Ocean  County  Mosquito  Control  Commission,  provided 
logistic  support  and  invaluable  information  about  the  dredged  material 
islands  in  Ocean  County.  Dr.  J.  Shisler,  Rutgers  University,  also  gave 
logistic  support  and  help  with  field  sampling  in  Ocean  County.  Judy  Hansen, 
Cape  May  Mosquito  Control  Commission,  was  helpful  with  logistic  support  in 
Cape  May  County,  as  were  Dr.  J.  B.  Turand  and  Roger  Hoden,  Rutgers  Marine 
Sciences  Field  Station,  Tuckerton,  N.J.,  in  Atlantic  County. 

Dr.  P.  Godfrey,  University  of  Massachusetts,  advised  on  technical 
aspects  of  this  study.  Harry  E.  Ahles,  also  of  the  University  of  Massachu- 
setts, identified  several,  and  verified  all,  piant  specimens  collected  for 
this  study. 

Dr.  R.  Best,  S.  Laerm  and  J.  Richardson  of  the  Institute  of  Ecology, 
University  of  Georgia  and  Dr.  E.  Franz,  Dept,  of  Botany,  University  of 
Georgia,  made  suggestions  and  gave  assistance  that  is  especially  appreciated. 
The  Department  of  Geography  and  Institute  of  Ecology,  of  the  University  of 
Georgia,  provided  many  indispensable  services  to  the  production  of  this 
report  and  they  are  gratefully  acknowledged  here. 

D.  Kodama,  provided  field  assistance  to  C.  McCaffrey  in  New  Jersey, 
and  was  an  invaluable  asset  to  this  study. 
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E.  Weiss,  D.  Marks,  C.  Hendrix,  and  L.  Poston,  all  provided  technical 
assistance  and  J.  Southerland,  University  of  Georgia,  drafted  the  maps 
appearing  in  this  report. 

Dr.  P.  A.  Buckley,  of  the  National  Par*  Service,  and  Rutgers  Univer- 
sity, gave  freely  of  his  advice  and  expertise,  and  this  report  would  not 
have  been  completed  without  him. 

Ms.  M.  Landin  of  the  Waterways  Experiment  Station  was  especially 
helpful  with  certain  aspects  of  this  study  and  for  this  we  thank  her. 

This  study  was  conducted  under  the  supervision  of  Ms.  Mary  Landin, 
Contract  Manager,  Habitat  Development  Project  (HDP),  EL,  and  under  the 
general  supervision  of  Dr.  Hanley  K.  Smith,  Project  Manager,  HDP,  and  Dr. 
John  Harrison,  Chief,  EL. 

Director  of  WES  during  the  conduct  of  this  study  and  publication  or 
this  report  was  COL  J.  L.  Cannon,  CE.  Technical  Director  was  Mr.  F.  R. 

Brown . 
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CONVERSION  FACTORS,  U.  S.  CUSTOMARY  TO  METRIC  (Si) 
( UNITS  OF  MEASUREMENT 


1 

1 

U.  S.  customary  units  of  measurement 
to  metric  (Si)  units  as  follows: 

used  in  this  report 

can  be  converted 

! 

Multiply 

By 

To  Obtain 

I 

! 

j 

mi  les  (U.  S.  Statute) 

1 . 6093*14 

k i lometers 

feet 

0 . 3048 

meters 

1 

I 

i nches 

0.025*! 

meters 

1 

degrees  (angular) 

0.017*15329 

rad i ans 

| 

pounds  (mass) 

0. *4535924 

ki log  rams 

i 

ga 1 1 ons  (U . S . liquid) 

0.2642 

1 i ters 

I 
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PART  I:  INTRODUCTION 


I 


1.  The  objectives  of  Phase  I I I of  "A  study  of  the  use  of  dredged 
material  islands  by  colonial ly  nesting  seabirds  and  wading  birds  in  Mew 
Jersey"  was  to  determine  the  major  plant  communities,  their  characteristics 
and  their  successional  patterns,  on  21  dredged  material  islands  along  the 
New  Jersey  portion  of  the  Intracoastal  Waterway.  The  length  and  breadth 
(plus  a mile  swath  on  either  side)  of  the  waterway  determined  the  boundaries 
of  the  specific  study  area  in  New  Jersey  which  extended  117  miles  from 
Manasquan  Inlet  on  the  north,  to  the  mouth  of  the  Cape  May  Canal  on  the 
south.  It  followed  the  waterway  as  it  passes  through  shallow  bays  (lagoons) 
and  broad  salt  marshes  west  of  a series  of  generally  heavily  developed 
barrier  islands  in  Ocean,  Atlantic  and  Cape  May  Counties. 

2.  Certain  terminology  used  in  this  report  as  it  pertains  to  New 
Jersey  requires  clarification.  A "dredged  material  island"  is  generally 
not  an  island  in  the  usual  sense,  but  that  part  of  an  island  or  salt  marsh, 
usually  elevated,  where  dredged  material  has  been  deposited  and  which  is 
discrete  and  bounded  by  a conspicuously  different  type  of  material.  It 
may  or  may  not  be  vegetated;  it  may  or  may  not  be  diked.  "Deposit"  refers 
to  that  portion  of  a dredged  material  island  where  the  dredged  material  has 
actually  been  emplaced;  it  may  or  may  not  be  coterminous  with  "dredged  mate- 
rial island"  depending  on  location.  A "study  island"  is  one  of  the  21 
dredged  material  islands  chosen  for  intensive  vegetative  analysis;  eleven 
harboured  colonial ly  nesting  birds  (bird  islands)  and  ten  did  not  (vegeta- 
tion islands). 


A table  for  converting  U.  S.  customary  units  of  measurement  to  metric 
(SI)  units  is  given  on  page  13- 


A 


I 

* 


I 

1 


< 

I 

| 


PART  II:  MATERIALS  AND  METHODS 


Introduction 

/ 

3-  Approximate  ly  250©  islands  known  or  suspected  to  be  of  dredged 
material  origin  are  located  within  the  specific  study  area.  Of  these, 

21  were  selected  for  detailed  vegetative  analysis;  11  of  these  harboured 
colonially  nesting  bird  colonies  and  10  did  not. 

4.  Field  reconnaissance  and  sampling  were  conducted  on  each  study 
island  to  determine  frequency,  percent  cover  and  height  of  dominant  plant 
species.  Major  plant  communities  (mapping  units)  were  mapped  using  color 
infrared  aerial  photographs  and  field  data.  The  area  covered  by  each  study 
island  and  by  each  mapping  unit  was  determined  by  use  cf  a dot  grid. 

5.  Soil  samples  were  collected  on  all  study  islands  and  transmitted 

to  the  Waterways  Experiment  Station,  'J.S.  Army  Corps  of  Engineers,  Vicksburg, 
Mississippi. 

Photointerpretation 

6.  The  major  tool  used  in  preparation  of  vegetative  cover  maps  for 
the  study  islands  was  analysis  of  S"x9"  false-color  infrared  Ektachrome 
transparencies  taken  especially  for  this  study  in  July  and  August  1977,  to 
coincide  with  that  portion  of  the  growing  season  having  the  greatest  repre- 
sentation of  spring,  summer  and  fall  aspect  vegetation.  Photointerpretation 
was  augmented  by  on-site  ground-truthing  (see  below).  Islands  were  photo- 
graphed at  three  altitudes  varying  with  island  size:  1 400  ft  (426  meters), 
1200  ft  (365  meters)  and  1000  ft  (305  meters);  most  were  photographed  from 
the  latter  altitude.  Most  islands  were  easily  included  on  one  frame,  but 
several  required  a series  of  overlapping  transparencies.  Each  frame  recorded 
the  time  the  photo  was  taken  as  well  as  true/magnetic  compass  direction. 

7.  One-on-One  outlines  of  the  major  vegetative  bands  were  drawn  on 
clear  acetate  atop  the  9x9  photographs,  and  refined  as  needed.  Plant  commun- 
ities observed  in  the  field  were  located  on  the  aerial  photos,  and  areas  of 
similar  colortone,  texture  and  density,  were  assumed  to  have  similar  plant 
composition  unless  proven  otherwise.  (See  Anderson  and  Webber  1973,  and 
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Fornes  and  Reimold  1573  for  details.) 

S.  Initial  analysis  yielded  43  discernible  mapping  units,  representing 
43  recognizable  plant  associations.  As  this  was  clearly  too  detailed  and 
cumbersome  for  the  present  study,  a community  approach  was  taken,  allowing 
reduction  of  the  43  units  to  a more  manageable  and  usable  14;  these  are 
described  in  detail  in  PART  III:  MAPPING  UNIT  DESCRIPTIONS  and  are  the 
categories  finally  depicted  on  the  vegetative  cover  maps  prepared  for  each 
study  island. 

9.  Plant  community  designations  were  a composite  of  several  factors: 
dominant  species  composition,  ground  cover  by  growth  form,  and  visual  den- 
sity of  plants.  These  were  determined  by  on-site  ground-truth ing  and  field 
transects  which  were  located  cn  the  9x9  photographs  for  most  of  the  study 
islands.  Distances  between  definable  features  along  the  transects  were 
measured  and  an  exact  scale  for  each  photograph  was  determined.  Using  the 
ratio  of  "photo-millimeters  to  ground  meters,"  it  was  thus  possible  to 
locate  precisely  the  associations  noted  during  line  intercept  sampling 
procedures.  However,  the  scales  cn  the  vegetative  maps  for  islands  where 
no  transects  were  made  are  Dest  considered  approximate  since  they  were 
computed  from  the  relationship  between  camera  focal  lengths  and  altitudes, 
the  latter  rounded  to  the  nearest  IOC  feet.  The  north  arrows  on  all  maps 
were  determined  from  plane  compass  directions  at  the  time  of  each  photo- 
graph, rounded  to  the  nearest  10  degress. 

10.  In  addition  to  the  14  mapping  units,  all  areas  of  "drift"  material 
(vegetation  deposited  in  windrows  by  tidal  and  wind  action)  on  the  21  study 
islands  were  also  plotted.  These  were  not  placed  directly  on  the  vegetation 
maps  for  each  island  but  were  depicted  on  separate  "drift  overlays"  for  each 
study  island.  These  drift  deposits  are  believed  to  be  important  habitat 
features  for  certain  colonial ly  nesting  waterbirds. 

Vegetation  Analysis:  Ground  Sampling  Techniques 

11.  Curing  mid-June  through  July  1577  all  21  study  islands  were  visited 
for  on-site  verification  of  plant  communities,  for  collection  of  voucher 
herbarium  specimens  and  for  soil  sample  collection  (see  below).  Islands 
were  reached  by  skiff  with  outboard  motor,  by  wading  or  walking  to  them, 

and  by  helicopter,  as  appropriate.  In  addition,  all  were  surveyed  aerially 
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by  fixed-wing  aircraft  during  which  photographs  ar.d  cotes  pertaining  to  the 
island  vegetation  were  taken. 

12.  Three  methods  of  vegetation  analysis  -.ere  performed  on-site: 

(I)  general  field  reconnaissance,  (2)  line  intercept,  and  (3)  quadrat 
sampling.  All  three  methods  were  used  on  study  islands  A12,  A35,  ^5A, 

A6lc,  103,  and  103  (bird  islands)  and  on  A1 2 North,  A^3a,  513,  783  South 
and  109  South  (vegetation  islands).  On  study  island  1C3,  vegetation  was 
not  sampled  directly  on  the  area  chosen  for  colony  nest  site  study  because 
human  passage  through  the  vegetation  would  have  dar~aged  the  area.  Instead, 
sampling  was  confined  to  an  adjacent  deposit  area  having  suoerf icial 1 y 
similar  vegetative  associations. 

13-  Field  reconnaissance  alone  was  used  on  islands  with  similar  plant 
associations  to  islands  already  sampled  (^5B,  53a,  85C,  85  South,  1083), 
or  on  islands  where  time  consuming  sampling  would  have  unduly  disturbed 
nesting  birds  (X27,  85dmi , 98A,  98b  South,  S8B  North).  During  field 
reconna i ssarice  all  plant  associations  on  each  study  island  were  described 
and  frequency,  cover,  and  height  classes  of  the  dominant  species  were  recorded 
for  each  association. 

14.  The  choice  of  transect  location  was  based  Lpon  two  criteria: 

(1)  to  cross  as  many  associations  as  possible  per  deposit;  and  (2)  to  pass 
through  associations  not  previously  sampled  on  other  islands.  In  this 
manner,  data  representative  of  the  study  island  vegetation  and  variety  with- 
in plant  communities  would  be  represented  by  sampled  data.  Straight  line 
transects  were  set  up  using  a hand-held  compass,  'wire  flags,  and  meter  tape. 
The  number  of  transects  sampled  on  each  study  island  varied  according  to  the 
preceding  criteria  but  at  least  one  or  two  lines  were  usually  sanpled.  Line 
intercept  measurements  of  plant  association  extent  ar.d  location  were  made. 
During  sampling,  notation  was  made  of  the  distance  on  the  meter  tape  at 
which  plant  associations  changed.  Dominant  species  within  1 meter  of  both 
sides  of  the  tape  were  recorded  and  the  nature  of  the  substrate  was  also 
noted. 

15-  Quadrat  sampling  was  also  done  for  both  herb  and  shrub  quadrats. 

Herb  quadrats  were  lxl  meter  in  size  and  were  sampled  at  every  other  meter 
along  the  meter  tape.  Shrub  quadrats  measured  2 meters  square  and  were 
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1 sampled  every  5 meters.  Pkracrnites  oonrrxr.is  (after  Fernald  1950)  was 

treated  as  a shrub  when  it  exceeded  25  percent  cover  and  1 meter  in  heicht. 

. All  growth  forms  were  sampled  in  the  herb  quadrats,  while  only  shrubs,  trees 

and  Plvcagmitss  were  sampled  in  the  shrub  quadrats.  In  Phragmites  stands 

and  in  shrub  thickets,  sampling  v/as  done  every  5 meters  and  each  shrub 

' quadrat  included  a nested  herb  quadrat.  Frequency,  cover  and  height  class 

data  were  also  recorded  for  each  quadrat  sampled. 

; 16.  On  study  islands  that  had  diked  dredged  material  deposits,  the 

dikes  were  sampled  somewhat  differently  from  the  preceding  methods.  At  one 

or  two  locations,  a meter  tape  was  extended,  usually  for  30  meters,  along 

the  top  of  the  dike.  Flags  were  then  placed  at  5 meter  intervals  along  the 

j tape.  At  each  flag  a line  was  extended  across  the  top  of  the  dike  (usually 

4 meters  to  the  outside  and  7 meters  on  the  inside)  to  the  "toes"  of  the 

. dike.  Shrub  and  herb  quadrats  (lxl  meter)  were  sampled  at  each  meter  on 

| both  sides  of  the  dike. 

Frequency,  Cover,  and  Heiabt  Data  Classification 
t 1 ‘ * 

17-  Field  sampling  and  visual  observation  methods,  already  discussed, 
were  used  to  determine  criteria  for  classification  of  frequency,  cover  and 
i height  data  for  the  dominant  or  major  plant  species  found  on  the  21  study 

islands.  These  criteria  and  the  resulting  system  of  classification  are 
| presented  here  and  again  in  tabular  form  in  Appendix  B1. 

. FREQUENCY  CLASS  EQUIVALENTS 


CLASS 

PRESENT  IN  % OF  ALL  MAPPING  UNIT  QUADRATS 

1 

0-25 

2 

26-50 

3 

51-75 

4 

76-100 
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COVER  CLASS  EQUIVALENTS 
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CLASS % OF  GROUND  SURFACE  COVERED 


0-5 

6-25 

26-50 

51-75 

76-100 


HEIGHT  CLASS  EQUIVALENTS 


1 

2 

3 

4 

5 


CLASS HEIGHT  IN  METERS 


1 

2 

3 

4 

5 

6 


0-0.10 
0.11-0.50 
0.51-1 .0 
1 .01-2.0 

2.01- 4.0 

4.01- 10.0 


18.  Tables  B2-B4,  Appendix  B 1 , summarize  frequency,  cover  and  height 
class  data  for  each  dominant  species  found  in  each  mapping  unit,  and  present 
the  data  as  an  average  class  value  computed  from  all  quadrats  across  all 
study  islands  sampled.  Data  for  major  species  In  each  mapping  unit  on  parti- 
cular islands  were  computed  from  all  quadrats  sampled  on  that  island,  with- 
in the  mapping  unit  indicated.  These  data  are  presented  in  tables  following 
each  study  island  description. 

Dominant  Species  Determination 

19-  The  status  of  a particular  plant  species  as  "dominant"  was  deter- 
mined by  its  frequency  of  occurrence  across  all  quadrats  samp? , J on  all 
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study  islands.  Those  species  exhibiting  the  highest  percent  frequency  and 
having  a cover  class  of  at  least  2 (6-25%)  were  determined  to  be  dominant 
species.  Certain  of  these  species  were  not  necessarily  those  exhibiting 
the  highest  percent  frequency  in  mapping  units  or  quadrats  sampled  on 
individual  study  islands  in  each  place  that  they  occurred. 

20.  Species  occurring  at  low  frequency  and  cover  classes  (less  than 
twenty-five  percent  frequency  and  cover)  were  considered  to  be  minor  species. 
All  plant  species  collected  or  encountered  on  individual  study  islands  are 

1 i sted  on  Table  A1  , Append i x A ' . 

Area  Computation 

21.  The  area  covered  by  each  mapping  unit  and  by  the  entire  dredged 
material  deposit  was  determined  by  use  of  a dot  grid  (Avery  I968).  This 
standard  technique  is  performed  by  random  placement  (to  avoid  bias  in 
positioning)  of  a dot  grid  over  the  area  to  be  measured.  Dots  covering 
each  mapping  unit  area  were  counted  and  totaled  by  mapping  unit.  This 
total  was  multiplied  by  conversion  factors  equivalent  to  hectares  and 
acres  per  dot,  and  based  upon  the  number  of  dots  covering  a known  area  at 
the  scale  of  each  particular  aerial  photograph. 

22.  Tables  following  each  island  description,  provide  the  size  of  the 
dredged  material  deposit  areas  as  well  as  entire  island  sizes  (where  apol i- 
cable).  Area  size  and  percent  of  deposit  areas  are  so  given  for  each 
mapping  unit. 

23.  The  intertidal  area  measured  consisted  of  a 70  m.  (20C  ft.)  band 
around  the  deposit  if  the  dredged  material  was  located  on  a continuous 
marsh  expanse.  On  distinct  islands,  it  included  the  entire  marsh  area. 
Islands  109  and  A6lc  were  exceptions  to  this,  because  adequate  imagery  of 
the  entirety  of  these  islands  was  unavailable;  thus  their  mapped  intertidal 
areas  included  only  a 70  m.  (200  ft.)  band  bordering  the  study  deposit. 
Mapping  unit  areas  within  the  measured  intertidal  areas  but  occurring  apart 
from  dredged  material  deposit  areas  are  given  on  separate  tables  following 
each  island's  description. 

24.  Measurement  of  the  drift  mapping  unit  areas  were  taken  from  the 
drift  overlay  maps  for  each  study  island.  Separate  tables  providing  drift 
!*'j  list  them  under  three  separate  categories:  (l)  drift  on  deposit  areas; 

"ift  on  the  upper  edge  of  the  marsh  bordering  the  dredged  material 
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deposit  (edge  drift);  and  (3)  drift  located  at  random  through  the  inter- 
tidal area  (adjacent  drift).  The  percent  of  the  deposit  area  covered  by 
drift  is  also  given.  The  base  vegetation  maps  do  not  indicate  separate 
mapping  units  for  ’drift"  but  include  areas  of  drift  within  mapoing  units 
indicating  vegetation  communities  underlying  the  drift. 

So i 1 Sampl i ng 

25.  Soil  samples  representative  of  the  upper  15  cm  of  soil  were 
collected  in  the  major  plant  communities  on  each  study  island.  On  deposits 
where  transects  were  sampled,  the  soil  was  collected  along  the  transect 
lines.  On  other  islands,  it  was  collected  in  the  major  plant  communities 
after  field  reconnaissance.  Approximately  AS  kg  (ICO  lbs)  of  soil  samples 
were  shipped  to  the  'J.  S.  Army  Corps  of  Engineers,  Waterways  Experiment 
Station,  Vicksburg,  Mississippi,  for  their  analysis  and  use. 
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PART  111: 


MAPPING  UNIT  DESCRIPTIONS 


26.  Fifteen  napping  units  were  usee'  to  locate  distinct  plant  commun- 
ities and  physical  features  of  the  dredged  material  islands  and  their 
surroundings.  The  plant  communities  shown  on  the  vegetation  maps  in  Part 
IV  usually  include  several  plant  associations.  In  this  section  the  con- 
sistent features  of  each  mapping  unit,  as  well  as  the  various  plant 
associations  included  in  each  community,  are  described. 

Bare 

27.  The  bare  mapping  unit  has  little  to  no  vegetative  cover.  It 
occurs  in  three  situations:  1)  on  domes;  2)  as  beach;  and  3}  behind  dikes. 
The  dome  of  study  island  A12  North  is  almost  completely  bare.  Individuals 
of  the  species  vegetating  soarse  grassland  domes  (see  sparse  grassland 
description)  occasionally  occur,  but  offer  negligible  ground  cover. 

23.  Essentially  bare  beaches  occur  on  study  island  513  and  783  South. 
These  beaches  are  sandwiched  between  the  upland  vegetation  and  intertidal 
areas  not  protected  by  extensive  marshes.  Drift  lines  with  their  associated 
vegetation  are  found  at  some  places  on  the  beaches  (see  sparse  grassland 
description  for  species).  Otherwise  the  following  species  are  occasionally 
seen  growing  in  the  sand:  Spartina  alzsrr.iflora,  Salioomia  europcea, 
Spsvgularia  narina,  and  cassia  kirsuta.  On  other  dredged  materTaI  islands, 
sandy  areas  of  insignificant  size  which  could  be  considered  small  beaches, 
are  included  with  the  intertidal  mapping  unit. 

29.  The  greatest  areas  included  within  the  bare  mapping  unit  of  study 
island  kSs  are  found  behind  the  dikes  on  diked  islands  (Fig.  1).  Most  of  the 
sediment  deposited  there  seems  to  remain  unvegetated  for  at  least  two  years 
after  deposition.  Inundation  may  discourage  colonization  of  the  area. 
Polygons  of  cracked  sediment  observed  on  much  of  the  bare  area  are  evidence 
of  periodic  flooding  followed  by  evaporation.  Sait  water  flooding  from 
dredged  material  deposition  or  from  extremely  high  or  storm  tides  would  have 
a long  term  effect  in  deterring  invasion  by  salt  intolerant  species. 

30.  The  area  between  the  inner  toe  of  the  dike  and  the  Pkragnites 
centrums  center  consists  mostly  of  bare  sediment  (sand  and  clay).  Several 
salt  tolerant  species  were  also  found  to  occur  Infrequently:  Salioomia 
eurepaea,  Sesuviun  naritina.  Spergularia  -.avira,  Bassia  kirsuta,  Sua&da 
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mcadtima,  Spartina  patens,  Spartina  altemifl ora,  and  Diaiichlis  spi c ns .? . 
Other  species  found  here  were  not  necessarily  characteristic  of  saline 
associations:  Chenopodium  album,  Chenopodium  amsrosioides,  A triples:  ps.zr.da 
var.  has taia,  and  Fhragmiies  communis. 

Sparse  Grassland 

31.  The  sparse  grassland  mapping  unit  (Fig.  2)  represents  either  xeric 
plant  associations  with  vegetation  usually  less  than  0.2  m.  tall  or  areas  in 
early  succession  with  herbs  and  grasses  less  than  I m.  tall.  Three  types  are 
recognized  within  this  mapping  unit:  1)  essentially  bare;  2)  sparse  grass- 
land (typical);  ard  3)  early  drift  succession. 

32.  The  essentially  bare  type  was  found  only  on  the  dome  of  island 
A! 2.  Species  present,  were  the  same  as  those  on  the  typical  sparse  grass- 
land described  below.  Both  sparse  grassland  types  merge  with  no  definite 
boundary.  The  vegetation  on  the  essentially  bare  area  was  less  than  C.l  m. 
tall  and  covered  less  than  5%  of  the  ground. 

33-  The  typical  sparse  grassland  was  found  on  domed  deposits  (A12, 

AI2  North,  and  518)  and  had  numerous  individuals  which  covered  less  than 
25%  of  the  ground.  The  plants  stood  less  than  G.2  m.  tall.  Species  at  the 
dome  top  varied  between  islands  depending  upon  age,  and  height  above  ground 
water  level.  The  most  common  species  were:  Erigeron  pusillus , Brumes  tec- 
torum,  Oenothera  parviflora,  Vulpia  octoflora,  Solidajo  semperoirer.s , and 
Eragrostis  spectaJolis  (?).  The  latter  two  had  higher  cover  and  frequency 
on  lower  elevations  of  the  dome  than  at  the  apex.  Around  the  base  cf  the 
dome,  Amnophila  breviligulata,  standing  0.1-0. 5 m.  tall,  and  Pkragr.ites  cor:- 
nzunis,  0.5"1  in  height,  occurred  independently  and  covered  25-53%  of  the 
area.  The  other  sparse  grassland  species  are  of  minor  importance  at  the 
base. 

31*.  The  typical  sparse  grassland  is  not  restricted  to  domed  deposits. 
The  sparse  grassland  behind  the  dike  on  study  island  103  includes  Chenopodium 
album,  Atriplex  patula  var.  hastata,  and  Phragrr.ites  communis  (1-2  n.  tall) 
in  scattered  patches. 

35.  Typical  sparse  grassland  occurred  in  a small  area  on  study  island 
109  where  Solidagc  Sempervirens,  as  the  major  species,  covered  less  than  25% 

of  the  ground.  On  study  island  109  South,  there  was  a small  area  which 
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Fiyure  3-  Dense  grassland  mapping  unit.  Amnophila  bi'eviligulata 


appeared  to  be  a blowout.  It  had  5%  or  less  cover  including  species  which 
are  minor  on  the  domes:  Cyperus  sp.,  V.  octoflora , and  Lepidiun  virginicum. 

In  addition  to  these,  numerous  n'r.us  copcZlina  seedlings  were  found. 

36.  The  third  type  which  was  classified  as  sparse  grassland  is  drift 
in  an  early  stage  of  succession.  This  occurs  on  study  island  518  and  78B 
South.  On  51  E,  drift  deposits  covered  patches  of  the  sand  on  the  lower  part 
of  the  dome.  The  sand  patches  were  vegetated  by  less  than  5%  cover  of  A. 
breviligulata  and  P.  communis  (1-2  ti.  high). 

37.  On  the  inlet  side  of  788  South,  a more  typical  assemblage  of 
plants  vegetating  drift  mats  was  found.  This  drift  was  on  the  upper  edge 
of  a sandy  beach  bordering  the  intertidal  area.  More  than  30  species  were 
recorded  here,  covering  about  75%  of  the  drift  and  sand  base.  They  included 
herbs  and  grasses  less  than  0.5  m.  tall.  The  most  abundant  rpecies  here 
•were:  Cakile  edeniula,  Chenopodium  album,  Chenopodium  amb rosioi do s , A. 
pa.tu.la  star.,  hastate.,  Lac ouca  sp.,  L.  virginicum. 1,  Cyperus  esculentus , and 
Spartina  patens. 

Dense  Grassland 

38.  The  dense  grassland  mapping  unit  via s composed  of  low  (0. 1-0.5  m.) 

grasses  and  herbs.  Scattered  patches  of  the  sand  or  drift  substrate  were 
occasionally  exposed.  Dense  grassland  vegetation  covered  about  5 through 
50-75%  of  the  ground.  Species  composition  varied  among  the  three  main 
associations:  1)  Arrmophila  dense  grassland;  2)  mixed  dense  grassland;  and 

3)  drift  in  early  succession. 

39-  Ammophila  breviligulata  dominated  some  grasslands  (Fig.  3)  with 
Solidago  sempervirens,  Lepidiun  Virginia  m and  several  other  herbs  also  present. 
Near  drift  lines,  which  occasionally  occurred  in  Armophila  grasslands  Cakile 
edentula  occurred  with  the  other  herbs  mentioned  above. 

40.  In  the  mixed  dense  grassland  association,  the  word  "grassland" 
is  used  loosely  to  include  a dominance  of  herbs  as  well  as  grasses.  There 
was  considerable  variation  in  species  composition  between  grassland  locations. 
The  grasses  dominant  on  the  islands  include:  Par. i cum  lanuginoswn  on  109  South; 
Festuca  rubra  on  *»5A;  Andropcgon  scoparius  on  738  south;  and  Parnicum  vir— 
gatum  on  933  South.  The  dominant  herbs  included:  Solidago  sempervirens , 

Cirsium  arvense , Achillea  mil Ze  folium,  and  Ph.ragr.ites  communis  (less  than 
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1 m.  tall).  These  plants  grew  on  a base  of  drift  on  study  islands  A35  and 
X27.  The  dense  grasslands  on  study  island  45A,  ?8b  South,  and  109  South  are 
in  transition  to  a mid-seral  stage.  Scattered  shrubs  and  vines  which  are  in- 
dicative of  this  were:  Race'. oris  kalimifolia,  ifrica  pensylvanicc,  Rhus  copa- 
llina,  R.  radicans  , Lonicsra  iaponica,  and  Jvr.iverus  v ivgir.iana . 

41  - The  third  association,  drift  in  early  succession,  occurred  on  study 
islands  A35  and  X27-  Drift  covered  the  ground  with  herbs  covering  25“50%  of 
the  drift.  The  herbs  included:  Sclidago  3$. mpervirens,  S.  tenuifolia,  L.  vir- 
■ginicun,  Stropho styles  kslvola,  Cdkile  edenirula,  Convovulris  sep  iy.m  and 
scattered  individuals  of  Pkragmites  comrumis  (1-2  m tall).  Mid-seral  transi- 
tion was  indicated  by  the  presence  of  'iyrica  '~zr.sylvar.icc.  and  R.  radicals. 

42.  Drift  succession  in  a high  marsh  area  on  study  island  A35  had 
about  equal  cover  (25~ 50%)  of  drift  and  Spariir.a  patens.  The  drift  was 
vegetated  by  species  commonly  associated  with  it  in  saline  situations:  C. 
edentula,  Spergularia  marina,  Se-artina  cl  semi  flora,  and  Iva  Fruiescens. 

43.  One  additional  location  of  "dense  grassland"  did  not  fit  into  any 
of  the  above  descriptions  --  the  lawn  which  surrounds  a cottage  situated  on 
island  45B. 

Pkragmites 

44.  The  Phragrnites  mapping  unit  (Fig.  4)  is  dominated  by  Pkragmites 
cormunis . This  grass  colonizes  vast  areas  by  prolific  rh izomatous  growth;  in 
some  places  it  excludes  all  other  species.  It  ranges  from  1-3  m.  in  height  on 
the  New  Jersey  dredged  material  islands.  Pkragmites  forms  dense  stands  in  which 
stems  from  previous  years  remain  mixed  with  the  current  year's  growth. 

45-  Five  types  of  Phracmites  associations  were  recognized  in  the 
field  and  on  the  aerial  imagery:  1)  closed  Pkragmites;  2)  open  Pkragmites; 

3)  Phragmites-Ammopkila  grassland;  4}  Phracmites  - high  marsh;  and  9)  sparse 
Pkragmites . 

46.  Closed  stands  were  exclusively  Pkragmites.  They  had  a high 
stem  density  (live  and  dead),  low  light  penetration,  and  were  2-3  m.  tall. 

Open  Pkragmites  areas  were  found  commonly  at  the  edge  of  vegetation  types 
which  were  low  or  where  light  could  penetrate  laterally.  Compared  with  the 
closed  stands,  there  appeared  to  be  a lower  stem  density  and  shorter  height 
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(about  1-2  m.),  which  permitted  greater  light  penetration.  Several  herbs 
and  herbaceous  vines  grow  in  these  open  stands  forming  a noticeable  herb 
layer  in  places. 

b~] . On  study  island  5 1 B , most  of  the  Phragmites  (1-1.5  m.  tall) 
grew  in  open  stands  with  a dense  grassland  herb  layer  composed  chiefly  of 
Aimophiia  brevitignta  and  Solidago  sempei^airens. 

b8.  The  fourth  type,  Phragmites- high  marsh,  occurs  as  Phragmites 
extends  marshward  from  the  parent  stand.  The  reed  grows  with  upper  marsh 
vegetation  composed  mainly  of  Spartina  patens,  Limonium  naskii , and  SaZiaor- 
nia  europaea. 

k(5a.  Myrica  pensylvaniaa  and  Bacdharis  halimifo lia,  (both  1 ive  and 
dead  shrubs)  were  occasionally  interspersed  with  the  reed  in  all  of  the 
above  associations  as  succession  proceeded  to  a Phragmites- shrub  stage. 

^9.  Phragmites  colonization  of  drift  material  will  result  in  any 
of  the  above  associations.  In  these  areas,  a drift  mat  occurs  beneath  the 
Phragmites. 

50.  Sparse  Phragrr.it as  patches  extended  from  denser  stands  in  tbe 
middle  of  the  diked  islands  (b 5A,  35C,  and  103).  On  45A  and  103,  the 
reed  was  colonizing  the  bare  area  behind  the  dike  and  was  in  a sparse 
arrangement  close  to  the  parent  stand.  The  reed  was  usually  less  than 

1 m.  tall  and  covered  less  than  52  of  the  ground  leaving  bare  sand  exposed 
to  view.  No  other  species  were  found  in  the  sparse  Phragmiies  areas. 

51.  On  study  island  85C,  the  sparse  growth  was  the  result  of 
about  0.6  m.  of  aeol ian  sand  burial  of  a once  dense  patch  of  Phragmites. 

Here  the  reed  was  2 m.  (6  ft.)  high  and  covered  less  than  25%  of  the  ground. 
Dead  plants  of  Phragmites  and  occasional  14.  pensylvaniaa  protruded 
through  the  sand. 

Phraami beg- Shrub 

52.  The  Phragmites  - shrub  community  was  often  extensive  and 

was  found  on  most  of  the  study  islands.  Two  main  types  were  recognizable 
on  the  imagery:  i)  typical  Phragmites  - shrub  and  2)  Phragmites  -shrub  with  a 
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Figure  5*  Vlivagmitee  - shrub  mapping  unit,  btyvica  penoylvanhwi  and 
Phvagmitea  conmunis  on  study  island  780  South. 


dense  grassland  ground  cover. 

53-  The  typical  P'/iragnites- shrub  was  tall  and  dense.  The  characteris- 
tics described  for  the  Phragmites  community  generally  apply  for  this  mapping 
unit  as  we  1 1 . Phr-agnites  communis  covered  50—7 5^  of  the  ground  and  averaged 
2-4  m.  high.  Randomly  mixed  with  the  Phragmites  on  upland  sites  (Fig.  5)  was 
Myrica  pensylvanica  and  Bacchants  halirnifoiia.  Each  of  these  shrubs  covered  les 
than  25%  of  the  area  and  both  species  were  1 ~2  m.  high.  Other  shrubs  sharing 
these  characteristics  as  a group  were:  Salic:  nigra,  Rhus  copallina , and 
Sambucus  car.ader.3i3.  Near  the  salt  marsh  border,  Iva  frutescens  was  the 
dominant  shrub.  The  Iva  was  also  l-2  m.  tall  end  covered  less  than  25%  of 
the  area.  The  most  frequently  occurring  heroacecus  species  were:  Spariina 
patens  with  25_50%  cover  and  Solidaco  semper-:  items  with  5~25%  cover. 

Numerous  other  species  occurred,  but  al  toget.ner,  they  covered  only  5~25%  of 
the  ground.  In  some  situations  drift  mats  occurred  beneath  the  taller 
vegetation. 

5**.  The  second  type  of  Phraami tes  - s n u o raa  a dense  grassland  herb 
layer.  This  occurred  on  three  study  islands:  5’3,  A6lc,  and  98 B South. 

P.  communis,  M.  pensylvanica , and  3.  halirnifoiia  were  the  dominant  species, 
but  Phracmites  only  covered  25~50%  of  the  ground  and  was  1-2  n.  in  height. 

Thus,  the  community  was  not  as  dense  in  these  locations,  as  it  was,  in  the 
others.  The  herb  layer  varied  with  location.  Amophila  breviligulata  and 
Festuca  rubra  viere  the  more  important  species  on  upland  sites,  whereas  F. 
rubra,  Juncus  gerardi,  and  Sparzina  patens  were  found  near  the  high  marsh 
in  association  with  drift  and  the  Iva  component  of  the  mapping  unit. 

Shrub 

55 • Shrub  communities  were  composed  of  woody  plants  of  various  heights. 
Branches  were  usually  interwoven  forming  a tnicket  and  completely  covering 
the  ground  when  viewed  from  above.  Phragmites  communis  was  often  inter- 
spersed with  the  shrubs,  and  ranged  from  occasional  to  abundant.  The  herb 
layer  was  either  absent  or  was  composed  of  several  herb  and  grass  species. 

The  shrub  mapping  unit  occurred  on  most  deposits  and  was  broken  into  three 
main  associations:  i)  upland  shrub:  2)  shrub  dominating  Phragmites;  and 
3) Iva  frute3cens. 

56.  In  the  upland  shrub  type,  thickets  were  dominated  by  Myrica 
pensylvanica  and  Bacchiris  halimifolia  about  2-4  m.  in  height.  Vines  of 
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Rhus  raaicans  and  Parthenocissus  quinque folia  occurred  commonly  throughout 
the  thickets.  P.  communis  (1-2  m.  tall)  covered  less  than  25%  of  the 
thicket.  The  ground  was  generally  bare  in  the  middle  of  dense  stands, 
but  Spartina  patens , Fesiuca  rubra,  and  Achillea  millefolium  did  cover 
the  ground  in  areas  receiving  sufficient  light  for  their  growth,  e.g.  on 
thicket  edges. 

57-  The  shrub  thickets  on  study  islands  85  South,  98A,  109,  and  109 
South  also  included  Rhus  copallina  as  an  important  shrub  sharing  the  canopy. 

On  study  island  109,  it  was  one  of  the  dominant  shrubs.  Study  island  109 
South  had  an  abundance  of  the  vine,  Lonicera  jaqcnica,  growing  over  the 
shrub  thickets.  Sambucus  canadensis  was  also  common  on  this  island  (it 
was  also  present  on  other  dredged  material  islands). 

58.  The  second  association,  shrub  dominating  Fhragmites , was  in  late 
transition  from  a Fhragmites -shrub  community  to  a shrub  thicket.  P.  communis 
covered  25~50%  of  the  area  and  was  1-2  m.  tall,  slightly  shorter  and  less 
dominant  than  the  shrubs.  Because  of  shrub  domination  over  the  Fhragmites , 
this  association  was  considered  part  of  the  shrub  community.  It  occurred 
either  in  a thicket-like  arrangement  or  the  plants  were  more  widely  spaced, 
forming  an  open  association. 

59*  The  third  type  of  shrubland  had  75"1CG%  cover  of  I.  fruiescens , 

1-2  m.  (3-6  ft.)  tall.  This  thicket  occurred  on  areas  slightly  elevated 
above  the  intertidal  surface.  Drift  material  often  covered  much  of  the 
ground  beneath  the  shrubs.  A dense  herb  layer  was  present  in  most  situa- 
tions. It  was  composed  of  Spartina  patens , F uncus  gerardi , and  to  a lesser 
degree,  Festuca  rvibra.  J.  frutescens  seedlings  were  numerous.  Fhragmites 
communis  (1-2  m.  tall)  was  freqently  present  but  covered  less  than  25%  of 
the  area.  Such  halophytes  as  Spartina  alterr.i  flora,  Salicomia  europaea, 
Distichlis  spicata,  and  Lim.onium  nashii  were  often  present  where  high  marsh 
vegetation  extended  beneath  the  J.  frutescens. 

Shrub-Forest 

6C.  T:  shrub-forest  mapping  unit  is  of  minor  importance  on  the  New 
Jersey  dredged  material  islands  studied.  This  type  had  its  greatest  area  on 
78B  South  and  98B  South  (Fig.  6).  The  shrub  component  of  this  community  was  the 
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dominant  part.  The  description  and  data  for  the  shrub  mapping  unit  (notably 
the  uplant  shrub  and  shrub  dominating  Phragmit33  associations)  are  applicable 
to  the  shrub-forest.  The  only  difference  between  the  shrub  and  shrub-forest 
mapping  units  was  the  presence  of  scattered  tree  species  exceeding  or 
equalling  the  shrubs  in  stature. 

61.  The  most  commonly  occurring  tree  species  is  Junipers  virginiana. 

It  occurred  on  10  islands,  usually  with  fewer  than  five  individual  specimens, 
and  standing  an  average  of  3"4  m.  tall.  Occasional  individuals  on  study 
islands  73B  South,  98B  South,  and  109  attained  5-5-6  m.  of  height.  Though 
shorter  trees,  standing  less  than  1.5  m.  tall  occurred  they  were  not 
isolated  on  the  vegetation  maps  but  remained  as  incidental  species  within 
the  community  in  which  they  occurred  (usually  shrub  or  shrub-Phragmites) . 

62.  Prunu.9  ssrotina  occurred  on  four  study  islands  (109  South,  109, 

98B  North  and  98B  South).  Fewer  than  four  specimens,  generally  occurred 
together  and  were  2-4  m.  high. 

Shrub-Dense  Grassland 

63-  The  shrub-dense  grassland  mapping  unit  is  composed  of  an  area  of 
low  shrubs  standing  0 . 5“ 1-5  m.  tall  scattered  in  a grassy  meadow  less  than 
0.5  m.  tall.  This  occurred  at  the  dredged  material  deposit  - high  marsh 
interface,  with  high  marsh  vegetation  composing  the  grassland.  Old  drift 
mats  on  higher  spots  in  the  intertidal  marsh  had  a similar  composition  in 
some  locations.  Drift  underlaid  many  places  in  the  shrub-dense  grassland 
mapping  unit. 

64.  Iva  frutesaer.s , 0 . 5~  1-5  m.  high,  was  the  dominant  shrub  in  this 
mapping  unit  (Fig.  7).  Grasses  covering  the  ground  included  Spartina  patens  or 
Festuca  rubra  as  dominants.  In  various  locations,  Juncus  gerarai  and 
Distiaklis  spiaata  were  also  important  (25~75%  cover).  Other  halophytes 
covered  less  than  25%  of  the  mapping  unit;  Spartina  alternifiora  and 
Limonium  nashii  also  occurred,  covering  less  than  25%  of  the  mapping  unit. 

65.  At  the  upper  levels  of  the  mapping  unit,  plants  associated  more 
with  upland  vegetation  were  found.  Myriad  psr.sylvanica  and  Bacc'aaris 
kalimifolia > in  shrub  form,  were  equal  to  J.  fntescens  in  height.  Soliaagc 
seaiperjirens  covered  less  than  25%  of  the  ground  in  the  upper  reaches. 


Intertidal 


66.  The  intertidal  areas  on  the  vegetation  maps  are  comprised  of 
low  salt  marsh,  high  salt  marsh,  salt  pannes,  scattered  drift,  bare  marsh 
peat,  creeks  and  pools  of  water  (Fig.  8).  All  of  these  are  inundated  by  salt 
water  during  the  daily  or  monthly  high  tides.  The  tides  in  this  part  of  the 
Atlantic  coast  range  from  1-1.7  m.  above  mean  low  water. 

67*  The  low  marsh  is  composed  of  Sparzina  aliemiflora.  It  varied 
in  height  from  less  than  0.1  m.  to  nearly  1 m. , but  most  commonly  occurred 
at  0.15  m.  in  height.  The  most  vigorous  growth  in  the  New  Jersey  marshes 
was  observed  in  Cape  May  County  in  the  vicinity  of  study  islands  1 08 8 and 
109. 

68.  The  high  marsh  has  a more  varied  flora  dominated  by  Spartina 
patsns  and  Distiahlis  spioata ; Atriplex  pazula  var.  hastata , Juncus  gevcrdi, 
Salioomia  suropasa,  and  Limonium  naskiii  are  common.  Spartina  altsmi flora 
was  frequently  mixed  with  these  species,  especially  on  the  lower  end  of  the 
high  marsh.  On  the  upper  edges,  Ph. rcgxites  ozrrrunis  and  Iva  fruiasozns  were 
occasionally  found. 

69.  Salt  pannes  are  areas  generally  of  slightly  lower  elevation  than 
the  surrounding  marsh.  Salt  water  accumulates  and  evaporates  from  the  pannes 
eventually  leaving  a more  saline  environment  than  even  most  salt  marsh  plants 
can  tolerate.  The  salt  pannes  were  mostly  bare  in  the  center  with  less  than 
5 % cover  on  the  edges.  The  most  commonly  occurring  species  here  were:  Spsr- 
gulcria  marina,  Spartina  altemiflora,  Salioorr.ia  svropaea,  S.  virginica, 

and  D.  spioata. 

65a.  Drift  mats  were  scattered  throughout  the  marsh.  They  were  sparsely 
vegetated  by  such  species  as:  Spartina  altemiflora,  Bassia  hirsuta,  Sali- 
comia  europaea,  and  Cakile  edentula. 

70.  The  intertidal  area  extended  to  the  interior  of  some  study  is- 
lands. The  upland  vegetation  of  study  island  98A  hooked  around  a high  marsh 
meadow  dominated  by  a carpet  of  Spartirx, t pazerr.s  with  D.  spioata,  L.  nasaii, 
and  Salioomia  virginica. 

71.  Some  intertidal  areas  on  study  islands  A^3a,  A6lc,  and  788  South 
were  separated  from  other  intertidal  regions  by  some  upland  vegetation. 

These  were  considered  to  the  "intertidal  (within  deposit)"  areas.  Inside  a 
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line  of  I.  frutescens  on  study  island  A6lc  is  a marsh  of  D.  spicata , Spa. r- 
tina  patens,  and  occasionally  Salisomia  europaea,  and  L.  nashii.  This 
high  marsh  surrounds  a salt  panne  having  a sparse  vegetation  of  Salicomia 
europaea  and  D.  spicata.  High  marsh  areas  on  A43a  and  78B  South  are  also 
isolated  inland.  They  are  dominated  by  Spar  tine,  patens  and  Solidago 
sempervirens,  with  a mixture  of  other  typical  high  marsh  plants.  These 
areas  were  within  25  m.  (82  ft.)  of  other  intertidal  areas. 

Dike 

72.  There  were  three  diked  study  islands:  **5A,  85c,  and  103.  The 
dikes  on  ^5A  and  85C,  were  about  1.5  m.  tall  and  1 m.  across  the  top.  The 
dike  on  103  was  in  disrepair,  though  the  northern  half  of  the  dike  was 
about  the  same  size  as  those  surrounding  the  other  deposits  (Fig.  9). 

73-  Phjragmites  communis  dominated  all  dikes,  though  it  covered  less 
than  25%  of  the  ground  area  and  via s 0.5  " 1 m.  high.  More  than  2k  other 
species  were  also  present.  The  most  frequently  occurring  species  included: 
Atripiex  pazula  var.  hastata,  Solidago  semperoirens,  and  Spartina  patens. 

Each  of  these  covered  less  than  50%  of  the  ground.  Baccharis' halimifolia 
was  occasionally  found  on  the  dikes.  Iva  frutescens  and  its  associates 
generally  vegetated  the  outer  toe  of  the  dike. 

Lonicera 

7k.  The  Lonicera  mapping  unit  was  found  only  on  study  island  109 
South.  It  was  characterized  by  the  dominance  of  Lonicera  japonica  in 
grasslands  composed  of  Achillea  millefolium } Solidago  altissima,  Panicum 
lanuginosior. , and  Andropogon  virginicus.  These  grasslands  were  in  transition, 
to  shrublands  as  evidenced  by  the  presence  of  Baccharis  hali"ifolia  and 
Rhus  copallina.  Partheonocissus  quinquefolia  and  Rhus  radicans  were  other 
vines  also  common  on  109  South.  L.  japonica  frequently  was  found  in  blan- 
kets 1 m.  deep.  Where  L.  japonica  was  dense,  only  dead  stems  of  Phragmizes 
communis  were  found,  which  may  indicate  a dominance  of  L.  japonica  over  ?. 
communis . 

Lonicera- Shrub 

75-  Lonicera  japonica  was  found  in  association  with  shrubs  ( Baccharis 
halimifolia  and  Rhu3  copallina)  on  some  parts  of  study  island  109  South  (.Fig.  iJ). 
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Solidago  sempervivenst  So Z i zzgo  aliissina,  and  Phragmites  communis  were 
herbaceous  members  of  this  mapping  unit.  F'Zrthenocissus  quinqusfolic.  was 
common.  The  vines  carpeted  the  ground  and  scrambled  loosely  through  the 
shrubs.  The  most  obvious  component  of  this  mapping  unit  was  3acchzri3 
rialimifolia.  These  shrubs  were  mostly  dead.  The  exact  cause  of  this 
kill  is  unknown,  though  the  1977  winter  and  spring,  which  were  unusually  cold, 
and  a killing  frost  in  May  might  have  been  the  cause. 

Water 

76.  The  water  mapping  unit  included  only  water  located  within  the 
deposit  boundary.  Water  outside  this  limit  was  considered  to  be  part  of 
the  intertidal  zone.  The  only  study  island,  with  standing  water,  observed 
during  field  study  and  on  aerial  imagery  was  85C.  This  was  a diked  island 
with  v/ater  impounded  behind  the  dike.  On  other  diked  islands  (4 5A  and  103), 
polygons  of  cracked  sediment  were  observed  behind  the  dike,  standing  as 
evidence  of  earlier  flooding  and  evaporation. 

Tidal  Flats 

77-  Tidal  flats  are  intertidal  areas  of  mud  lacking  vascular  plant 
vegetation.  They  are  exposed  only  after  the  tide  recedes  from  the  low  marsh 
surface.  They  differed  from  peat  exposures,  in  that  they  were  not  composed 
of  compacted  plant  remains  (peat).  Aerial  photos  of  nearly  half  of  the 
study  islands  showed  fringes  of  tidal  flats.  (Most  photos  were  taken 
within  several  hours  of  low  tide.)  Only  four  study  islands  (X27,  93A,  98B 
North,  98B  South),  had  extensive  adjoining  tidal  flats. 

Drift 

78.  The  vegetation  maps  characterize  drift  by  the  vegetation  growing 
upon  it,  or  it  is  included  within  the  intertidal  mapping  unit.  Overlays 
indicating  major  drift  locations  are  presented  with  each  vegetation  map. 

79.  Drift  found  within  dredged  material  deposit  boundaries  usually 
had  upland  vegetation  growing  on  it  and  is  described  within  the  appropriate 
mapping  unit  descriptions:  sparse  grassland,  dense  grassland,  Phragmites , 
Phragmites- shrub,  or  shrub-dense  grassland. 

80.  Drift  at  the  interface  of  the  deposit  and  the  intertidal  areas  was 
described  as  "edge  drift".  This  drift  often  accumulated  on  the  intertidal 
side  of  the  deposit  where  tall,  stout  vegetation  (e.g.  Iva  frutesaens , 
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Phragmi tss  acmrunis ) stopped. 

81 . Drift  scattered  in  the  intertidal  area  on  a distinct  island  or 
within  70  m.  (200  ft.)  of  the  deposit  edge  on  continuous  marsh  areas  was 
called  "adjacent  drift." 

82.  Drift  located  in  the  marsh  or  at  its  edge  was  vegetated  by  such 
species  as-  Cakile  edentula , Spartina.  eliemiflore,  S.  patens , Distiohlis 
spioata , (salt-hay),  Salioomia  europaea,  Bessie,  nirsuta,  and  I.  fmtesoens. 


PART  IV:  ISLAND  DESCRIPTIONS 


83.  The  twenty-one  dredged  material  islands  studied,  exhibited 
variety  in  plant  associations,  species  compositon,  topography,  age,  and 
relationships  to  marshes,  tidal  flats,  inlets,  and  upland  surfaces. 
Descriptions  of  the  eleven  study  islands  that  harboured  colonial ly  nesting 
species,  are  presented  first,  followed  by  ten  islands,  selected  for 
vegetation  analysis  because  they  did  not  harbor  bird  colonies  but  did 
provide  vegetative  communities  and  locations  of  comparable  nature  to 

the  other  study  islands. 

84.  Each  island  description  is  followed  by  a vegetation  map  and 

I a drift  vegetation  overlay  map  for  that  island,  depicting  vegetation 

type  and  extent  studied  on  that  island.  Tables  concerned  with  frequency, 

1 cover,  and  height  classes  of  vegetation  mapping  units  found  on  each  is- 

! land  and  tables  providing  data  on  island  size  and  areal  extent  of  vege- 

^ tation  types  follow  the  vegetation  maps. 
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STUDY  ISLAND:  A] 2 (Ocean  County) 
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85-  AI2,  is  a dredged  material  island  of  unknown  origin,  located  at 
a latitude  of  39°57'  and  longitude  of  7A°05‘.  It  is  approximately  6.5  acres 
in  size  (2.6  ha.)  with  a dredged  material  deposit  approximately  5-7  acres 
(2.3  ha.)  in  size,  which  has  created  a sandy,  high  domed  island  (Fig.  11).  The 
deposit  area  composed  all  but  a thin  marsh  and  sand  fringe  of  the  island.  An 
elongate  salt  marsh  island  lies  between  A12  and  cottages  on  the  barrier  beach 
at  Ortley  Beach,  only  1.8  km.  awa y.  The  study  island  is  close  to  three 
marinas  and  receives  frequent  human  visitation.  A sandy  spit  on  the  south- 
western side,  and  the  entire  western  face  are  sites  of  heavy  recreational 
use  (picnicking,  sun  bathing,  boating  rest  stops)  from  the  nearby  barrier 
beach  communities. 

86.  Estimated  elevation  (2. 4-3*6  m. ) gives  this  island  the  highest 
elevation  of  those  studied  in  New  Jersey.  The  dredged  materia!  deposit  pre- 
dates 1969  (F.  Lesser,  pers.  comm.,  June  1977,  Ocean  Co.  Mosquito  Control 
Comm.,  Barneaat,  N.J.). 

87.  An  abundance  of  pebble  (8-20  mm.)  mixed  with  sand  and  quahog 
shell  fragments  was  found  at  the  summit  of  the  sparsley  vegetated  dome. 

The  lower  areas  were  composed  mostly  of  sand,  with  approximately  equal 
amounts  of  pebble  and  shell.  A small  amount  of  debris  (cans,  bottles  and 
a 50  gallon  oil  drum)  were  randomly  scattered  on  the  dome.  The  western 

side  of  the  island  seemed  to  be  eroding  to  some  degree.  The  usual,  circular, 
dredged  material  deposit  shape  wa s flattened  on  the  west  side  and  the  sandy 
dome  sloped  down  to  the  water's  edge  without  the  bands  of  marsh  and  upland 
vegetation  found  on  the  other  sides. 

88.  The  dome,  which  covered  most  of  the  island,  was  sparsely  vege- 
tated (fig.  12).  The  vegetation  was  of  low  grasses:  Bromus  teatonan , Triplasis 
purpurea , Vulpia  ooto flora,  Eragrostis  spectabilis?  ; and  herbs:  Erigeron  pusilius 
and  Oenothera  pcorviflora.  The  two  herbs  spread  from  a central  crown. 

Taller  herbs  and  grasses,  So  lido  go  serrpervirens,  Aronophila  breviiigulata, 
and  Pkragrtites  corrrrunis,  occurred  around  the  lower  half  of  the  dome  and 
were  most  frequent  on  the  eastern  side  (Table  1-2).  Surrounding  the  sparse 
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grassland  was  a band  of  P.  oommunis.  Scattered  Myrica  pensylvaniaa  and 
Bacakaris  halimifolia  were  occasionally  found  amongst  the  P.  communis , 
either  singly  or  in  small  thickets.  A thin  band  of  salt  marsh  surrounded 
all  but  the  western  face  (Table  3) • 

89.  A12  is  characterized  by  an  early  serai  stage  but  vegetation 

indicative  of  mid  serai  stages  was  also  present. 


Figure  11.  New  Jersey  dredged 
material  island  "A1 2 drift  overlay. 
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TABLE  I . 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  A12 


HERB  QUADRATS 

SHRUB  QUADRATS 

VISUAL 

HAPPING  UNIT/SPECIES 

(lxl  m. ) 

(2x2  n.) 

EST. 

SPARSE  GRASSLAND 

Erigeron  pusillus 
Brorrus  tec  to  rum 
Triples  is  picrpurae 
Eragrostis  specteblis  (?) 
Vulpia  octo flora 
Soli  dago  serrpervirens 
Fhragniies  corrrunis 

PSRAGMITES 

Phragmites  corrrv.ir.is 
t'lyrica  pensglvanica 
Eragrostis  spectabilis  (?) 


b b 
3 1 


F=  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  #A12 


Depos it  Size 

5-7^  Acres 

2.33 

Hectares 

89.0%  of  Island 

Island  Size 

6.^5  Acres 

2.61 

Hectares 

MAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOSIT* 

Bare 

- 

- 

- 

Sparse  Grassland 

3.22 

1 .30 

56.1 

Dense  Grassland 

0.06 

0.03 

1 . 1 

Fnragrrrites 

1.56 

0.63 

27.1 

Fkragrrites-  Shrub 

0.90 

0.37 

15.7 

Shrub 

- 

- 

- 

Shrub- Forest 

- 

- 

- 

Shrub-Dense 

Grass  1 and 

- 

- 

- 

Dike 

- 

5-7^ 

2.33 

100.0 

Dr i ft  (on  depos i t) 

- 

- 

- 

Non-dr i ft  depos i t 

5.7^ 

2.33 

100.0 

5.74 

2.33 

100.0 

1.  ■percentages  are 

based  upon  dot 

counts  determined  by 

use  of  a dot  grid. 

TABLE  3. 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  A 1 2 


MAPPING  UNIT 


ACRES 


HECTARES 


Interti da  1 * 

0.70 

0.28 

Tidal  Flats 

3.12 

1.26 

Edge  Dr i f t'-' 

0.12 

0.05 

j 

Adjacent  Drift 

- 

- 

d 

Adjacent  Units 

- 

- 

1.  ?lcnt  ccnrrunities  occurring  outside  the  deposit  boundary  on  the  islar. 

2.  Drift  located  at  the  interface  of  the  deposit  and  the  intertidal; 

S.  Drift  scattered  in  the  intertidal  area  well  beyond  the  deco  sis  bcurda. 
4.  trapping  Units  separated  from  the  deposit  within  the  intertidal  area. 


STUDY  ISLAND:  A35  (Ocean  County) 


90.  A3 5 is  located  at  a latitude  of  3 9°^*  1 ' and  longitude  of 

7^* 0 1 0 1 - It  is  northwest  of  Surf  City  and  about  2^.1  km.  north  of  Beach 
Haven  Inlet.  A35  is  also  a dredged  material  island  of  unknown  origin  and 
dredged  material  has  not  been  deposited  upon  it  since  at  least  before  1969 
(F.  Lesser  ibid.).  The  upland  portion  of  the  island  is  about  3 acres  (1.2 
ha.)  in  size  and  the  entire  island  is  about  6.2  acres  (2.5  ha.). 

91.  A35  is  a low  island  and  its  elevation  was  estimated  at  1-2 
meters.  It  is  inundated  during  storm-high  tides  as  evidenced  by  the  deep 
drift  mats  and  flotsam  covering  the  interior  of  the  island.  This  study 
island  was  unique,  among  those  studied  in  New  Jersey  because  of  the  dis- 
tribution and  abundance  of  the  cordgrass  and  reed  stem  drift,  not  only  at 
the  interface  of  salt  marsh  and  upland,  but  also  in  vast  mats  in  varied 
stages  of  plant  succession  on  the  interior  of  the  island.  (51B  had  a large 
amount  of  drift,  but  it  was  not  as  thoroughly  distributed  or  as  open  as 
that  of  A35-)  High  marsh  vegetation,  chiefly,  Sp'Ortina  patens,  reaches  in- 
to some  interior  portions  of  the  island  and  has  been  mapped  as  dense  grass- 
land on  the  vegetation  map  for  this  island. 

92.  The  island  is  dominated  by  Plryagnites  communis  which  grows 
densely  in  some  places  on  the  island.  Frequently,  live  and  dead  l'&jrica 
pensylvanica  and  Bacdharis  halini folia  were  found  among  the  Phragnites . 
Several  thickets  of  these  woody  species  were  also  found  here.  The  upland 
vegetation  was  bordered  at  the  salt  marsh  by  a mixture  of  live  and  dead 
Iva  frutescens , which  was  also  often  mixed  with  P.  Communis,  Convovulus 
sepium  and  P.triplez  patula  var.  hastate  (Table  A). 

93-  Large  areas  of  the  island  had  exposed  drift  material  (Tables  5-6). 
It  ranged  from  bare  stems  and  debris  to  about  50%  cover  of  low  herbs  and 
grasses.  The  earliest  invaders  of  the  drift  are  P.  communis  and  Cakile 
edentula.  The  later  stages  were  vegetated  by  Solidago  tenuifolia,  S.  semper- 
virens , Convovulus  sepium,  Lepidium  virginicum,  and  Strophostyles  helvola 
as  well  as  C.edentula  and  Phoragm.it es . Rhus  radicans  and  M.  pensylvanica 
were  also  sometimes  present  and  represented  transition  into  the  mid  serai 
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stage.  These  successional  drift  areas  were  mapped  as  dense  grassland  on 
the  vegetation  map  (Fig.  1*0,  unless  characterized  by  a good  growth  of 
Pkragmites  in  which  case  they  were  included  wi tn  adjacent  Phra'~vizs3  or 
Phr&jmites- shrub  mapping  units.  The  extent  of  the  drift  can  be  seen  on 
the  drift  overlay  of  the  island  (Fig.  13). 

* 9^*.  Vegetation  on  A35  was  characterized  by  an  early  successional 

stage  but  portions  of  the  island  also  exhibited  vegetation  indicative  of 
j mid  and  late  successional  stages. 
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Figure  13.  New  Jersey  dredged 
material  island  M3 5 drift  overlay. 
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TABLE  4. 


I 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SFECIES 

STUDY  ISLAND:  A35 


MAPPING  UNIT/SPECIES 

HERB 

(lxl 

QUADRATS 
m. ) 

SHRUB  QUADRATS  VISUAL 

(2x2  r..)  EST. 

F 

C 

H 

F C H C H 

DENSE  GRASSLAND  (DRIFT) 

Phragmites  communis 

3 

2 

3 

3 2 3 

Spartina  patens 

2 

3 

2 

Solidago  tenuifolia 

2 

3 

2 

Atriplex  paiaula  var. 
hastata 

2 

2 

2 

Spartina  aliemiflora 

2 

2 

2 

Solidago  sempervirens 

2 

2 

2 

Itrriaa  per.aylvanica 

1 

5 

4 

1 2 4 

PHPAGMITES 

Phragmites  communis 

4 

3 

4 

4 3 4 

Ccnvovulus  sepium 

3 

2 

2 

Atriplex  patula  var. 
hastata 

2 

1 

2 

Polygonum  punctatwn 

2 

2 

2 

Cakile  edentula 

1 

2 

2 

Lepidiwn  virginicum 

1 

1 

2 

PHRA  GMITES- SHRUB 

Phragmites  communis 

4 

3 

4 

4 3 4 

Shrub  seed  1 i ngs 

3 

1 

2 

Dead  shrubs 

2 

2 

4 

2 3 4 

Baccharis  kalimifolia 

2 

3 

4 

2 2 4 

Pluchea  purpurascens 

2 

2 

2 

Solidago  sempervirens 

2 

2 

2 

F=  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  CF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  A35 


MAPPING  UNIT/SPECIES 

HERB 

(lxl 

QUADRATS 
m. ) 

SHRUB  QUADiRATS 
(2x2  m.) 

V 1 S UAL 
EST. 

F 

C 

H 

F C H 

C H 

PHRA GMIIES- SHRUB  (Continued) 

Spartina  patens 

1 

3 

2 

Iva  frutesaens 

1 

2 

4 

SHRUB 

Iva  frutesaens 

3 

3 

3 

4 3 4 

Spartina  patens 

2 

3 

2 

t'lZPCL^" . O 3 '*>* KZ-3 

2 

2 

3 

2 2 4 

Itjvica  pensylvania 

1 

4 

4 

1 I 3 

Bacaharis  halirti  folia 

1 

1 

2 

1 1 3 

SHRUB-DENSE  GRASSLAND 

Iva  frutesaens 

A 

3 

4 

4 3 4 

INTERTIDAL 

Spartina  altemi flora 

3 

3 

2 

* 

Fhragmites  communis 

1 

3 

4 

3 3 4 

Iva  seed  1 i ngs 

2 

2 

2 

Atriplex  pa  tula  var. 
hastata 

2 

2 

2 

Spartina  patens 

2 

3 

2 

Iva  frutescens 

2 

3 

2 

2 3 2 

Salicomia  europaca 

1 

1 

2 

F-  Freauency  Class;  C=Cover  Class;  H=Heicht  Class. 


TABLE  5 . 


DREDGED  MATERIAL 

ISLAND  AND 

MAPPING 

UNIT  AREAS: 

ISLAND  r A35 

Depos it  Size 

2.98 

Acres 

1.20 

Hectares 

48.38%  of  1 si  and 

1 s 1 and  S i ze 

6.16 

Acres 

2.4q 

Hec ts  r 0 s 

MAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOSIT' 

Bare 

- 

- 

- 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

0.63 

0 . 26 

21.1 

? hracrriies 

1 .49 

0.60 

50.1 

Fhragrriies- Shrub 

0.48 

0.19 

16.0 

Shrub 

0.25 

0.10 

8.3 

Shrub-Forest 

- 

- 

- 

Shrub-Dense 

0.13 

0.05 

4.4 

Grass  1 and 

Di  ke 

- 

- 

- 

2.98 

—* 

1.20 

93-9% 

Dri ft  (on  deposi t) 

0.79 

0.32 

26.6 

Non-drift  deposit 

2.19 

0.88 

73.4 

2.38 

1.20 

100.0% 

2.  percentages  are  based  upon  dot  counts  determined  by  use  of  a dot  grid. 
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TABLE  6 . 


SEPARATED  HAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  = A35 


Rapping  unit 

ACRES 

HECTARES 

Intertidal 1 

3.18 

1 .29 

Tidal  Flats 

- 

- 

2 

Edge  Dr i ft" 

0.35 

0.14 

Adjacent  Drift 

1.07 

0.43 

. . d 

Adjacent  Units 

“ 

r~ 

1 

1.  Plant  corrimni ties  occurring  outside  the  deposit  ccioidcry  or.  the  island 

2.  Drift  located  at  the  interface  of  zee  deposit  and  the  intertidal ; 

3.  Drift  scattered  in  ike  intertidal  area  well  depend  ike  deposit  bounder 

4.  '■ 'capping  Units  separated  from  the  deposit  within  ike  intertidal  area. 
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STUDY  ISLAND:  1*5A  (Ocean  County) 


95.  ^5A  is  a 13.8  acre  (5.8  ha.)  dikea  island  located  at  3SC3^' 
latitude  and  7^°15'  longitude  (tig.  15).  It  is  situated  about  8 km.  north 
of  Beach  Haven  Inlet  and  is  within  1.8  km.  of  cottage-,  and  marinas  on  the 
developed  ocean  front  barrier  beach.  Approximately  half  of  the  island 
(6.3  acres)  is  dredged  material,  the  remainder  is  sait  marsh.  The  last 
dredged  material  deposition  on  the  island  was  ir.  1 37 6 . The  actual  extent 
of  the  most  recent  deposition  is  uncertain  but  prooahi  did  not  include 
the  center  of  the  island.  Inside  the  dike,  the  deposition  nad  a gradual 
slope  with  a slight  summit,  approximately  1 mete-  in  e'evaticr.  uig.  16). 

96.  The  dike  is  roughly  1-1/2  m.  taM  and  one  eter  wide  at  the 
top.  It  had  a varied  flora  dominated  by  Pkcacriess  er.  erunis,  and  included 
Feszruea  rubra,  Spartina  patens , Sclidaco  s-rrpeajirer.s , Airiplez  oc'r.dc 
var.  hc.3ic.ta.,  and  Cor.vovv.lus  sepia- 7 (tig.  17). 

97.  Inside  the  dike  was  a band  of  bare  sand  arc  shell  (whole  and 
fragmented).  Advancing  Phragmiies  culms  and  an  cccasitnal  dead  shrub  pro- 
truded from  the  sand.  The  southern  end  of  this  care  area,  had  slightly 
more  vegetation  than  the  northern  end  (though  st’ll  considered  to  be  very 
sparse  V.  ■•agmi  t-  s)  (Table  7).  It  also  had  a little  ore  debris  in  the  form 
of  lumber  than  the  northern  end  and  the  surface  had  several  areas  with 
irregular  relief,  which  was  lacking  at  the  other  end.  Cracked  clay  was  evi- 
dent near  a pipe  which  pierced  the  dike. 

98.  At  the  center  of  the  island  was  a dense  grassland  dominated 
by  Spartina  patens.  Solidago  serepervirsns,  Cirsium  ac~Jen.se  and  Apoeynicr. 
cannabinicn  were  abundant  here  with  scattered  i-hjci.cz  pensylvan-i.ee,  Baecharis 
halimifoiia,  and  P.  communis  (labies  8-9).  Sand,  clay,  and  whole  shells  were 
found  beneath  the  grasses.  Between  the  grassy  center  and  the  bare  area  us s a 
solid  stand  of  Phvagmites  communis  about  1-1/2  m.  in  height. 

99-  A short  row  of  biack  pine  seedlings  were  planted  in  1976  by  a 
local  cub  scout  troop,  inside  the  dike,  but  were  somewhat  moribund  in  1 977 • 

100.  Vegetation  on  this  island  was  characteristic  of  an  early  serai 

s tage. 
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TABLE  7 . 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJCR  PLANT  SPECIES 

STUDY  ISLAND:  *»5A 


HAPPING  UNIT/SPECIES 


HERB  QUADRATS  SHRUB  QUADRATS  V 

(lxl  m.)  (2x2  m.) ! 


H 


H 


C H 


RARE  (DIKE) 

Phragmites  communis 

DENSE  GRASSLAND  (UPLAND) 

Festuca  rubra 
Soiidagc  sempervirens 

r» /-r  77*2*3,  OC'TnUTVL/t S 
Par.icur j y irgcticn 

PHPAGMITES 

Oead  Shrubs 
Festuca  rubra 
P'tjrc.gmiies  communis 
Bccaharis  halini folia 
Soiidagc  sempervircns 

INTERTIDAL 

Spartina  patens 
Limoniwn  nashii 
Disticklis  spicata 
Iva  frutescens 
Dead  shrubs  (Iva) 

Spartina  cite  mi  flora 
Airiplex  patula  var.  hastate 


i 


F*»  Frequency  Class;  C=Cover  Class;  H=Height  Ciass. 
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TABLE  8 . 

DREDGED  MATERIAL  ISLAND  AMD  MAPPING  UNIT  AREAS:  ISLAND  4 45A 


Oepos it  Size 

6.31  Acres 

2.56  Hectares 

45.82%  of  Island 

1 s 1 and  S i ze 

13-77  Acres 

5.57  Hectares 

MAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOSIT"  f 

1 

Bare 

3.00 

1 .22 

47-6 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

0.04 

0.02 

0.6 

Fhracmites 

2.41 

0 

33.1 

~krcgcrites~  Shrub 

- 

- 

- 

Shrub 

- 

- 

- 

Shrub-Forest 

- 

- 

- 

Shrub-Cense 

Grass  1 and 

D i ke 

0.86 

0.35 

13-6 

6.31 

2.56 

99-9% 

Drift  (on  depos i t) 

0.01 

cO.Ol 

0.1 

Non-drift  deposit 

6.30 

2.56 

99-9 

6.31 

2.56 

100.0% 

1 . percentages  ere  based  upon  dot  counts  deterrined  bv  use  of  a dot  grid. 
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TABLE  9 • 


SEPARATED  MAPPING  UNITS  AMD  DRIFT  AREAS : ISLAND  # 45A 


MAPPING  UNIT 

ACRES 

HECTARES 

1 n cert i da  1 * 

6.74 

2.73 

Tidal  Flats 

- 

- 

Edge  Drift1 2 3 4 

0.39 

C.16 

Adjacent  Drift0 

0.50 

0.20 

Adjacent  Units^'  (total) 

0.72 

0.30 

Bare 

0.06 

0.03 

Phragmites- Shrub 

0.07 

0.03 

Shrub 

0.14 

0.06 

Phragmites 

0.45 

0.18 

1.  Plant  corrrmmities  occurring  outside  the  deposit  boundary  or.  the  island; 

2.  Drift  located  at  the  interface  of  the  deposit  and  the  intertidal; 

3.  Drift  scattered  in  the  intertidal  area  well  beyond  the  deposit  boundary 

4.  Happing  Units  separated  from  the  deposit  within  oh-?,  intertidal  area. 


STUDY  ISLAND:  X27  (Ocean  County) 


101.  X27,  located  at  39°32'  latitude  and  7i»°17l  longitude,  is  about 
3.2  km.  north  of  Beach  Haven  Inlet.  The  entire  island  is  32.6  acres 
(13-2  ha.)  in  size  and  is  mostly  salt  marsh.  At  low  tide,  extensive 
tidal  flats  surround  the  island.  The  dredged  material  deposition  measured 
only  1.7  acres  (0.7  ha.)  and  was  in  an  elongate  configuration  on  the  north- 
eastern side  of  the  island.  The  dredged  material  deposit  is  of  unknown 
origin  and  pre-dates  1 969  (F.  Lesser,  pers.  comm.).  The  central  ridge  of 
the  deposit  was  composed  of  sand  and  shell  and  was  exposed  on  some  parts 

of  the  ridge.  Elevation  of  the  area  was  estimated  at  1.5  meters  but  the 
presence  of  drift  on  the  ridge,  indicates  some  storm  tide  inundation  (Fig.  18). 

102.  The  study  island  was  composed  of  two  connected  areas.  One, 
continously  elongate  from  south  to  north,  was  chiefly  dense  grassland  on 

the  higher  portions  wi th  a shrub  thicket  between  it  and  the  salt  marsh  (tig.  19) 
The  second  area  was  a dome  on  the  northern  end  of  the  upland  portion  of  the 
island.  It  was  chiefly  dense  grassland,  tnough  rather  sparse  on  top.  A 
border  of  Iva  frutesoens  occurred  at  many  places  where  the  upla-nd  met  the 
sal  t marsh  liable  1 0)  . 

103.  The  grassland  on  the  south  central  portion  was  dominated  by 


Ammophila  ireviii.gula.ta,  Lepidium  virginioum  and  Achillea  millefolium.  On 
the  western  side  of  the  grassland,  was  a shrub  thicket  with  2-A  meter  high 
Baooharis  halimifolia  and  shorter  I.  f rule  socks  with  abundant  Laotuoa  biennis  (?) 
beneath.  The  shrub  thicket  on  the  east  was  dominated  by  B.  halimifolia  and 
Rhus  radicals,  with  L.  biennis (?  J and  A.  millefolium  in  the  herb  layer. 

Further  to  the  south,  patches  of  J.  fmutescens  met  the  dense  grassland  areas. 

On  the  northernmost  end  of  the  deposit  area,  the  grassland  was  composed  of 
L.  virginicum,  A.  millefolium,  A.  breviligulaia,  Cirsium  arvense,  Solidago 
sempervirens,  and  Lathyrus  japonious.  I.  fruiescens  and  3.  halimifolia 
separated  the  grassland  from  the  high  marsh  (Tables  11-12). 

1 0^ . Vegetation  on  this  island  was  characteristic  of  a late  serai 
stage  but  early  and  mid  serai  stage  vegetation  was  also  present. 
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Figure  18.  New  Jersey  dredged 
material  island  ,?X27  drift  overlay. 
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TABLE  10. 


l 

I 

I 

! 


f 


f 


\ 

I 


I 

} 


I 


\ 

i 


i 

i 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  Or  MA J G R PLANT  SPECIES 

STUDY  ISLAND.-X27 


MAPPING  UNIT/SPECIES 

HERB  QUADRATS  SHRUB  QUADRATS  VISUAL! 

(1x1  m.)  (2x2  m.)  EST.  | 

FCH  FCH  CH 

DENSE  GRASSLAND  (UPLAND) 

Aimophila  breviligulata 

3 2 

Latkyrus  japonicus 

3 2 

Lepidiwrt  virgir.iaum 

3 2 

Achillea  millefoliun 

2 2 

Chanopcdium  cr:brosioides 

2 2 

Iva  fru.tesaer.8 

2 k 

Laotuca  sp. 

2 3 

Solidago  serrpervirsns 

2 3 

FRPAGMI7ZS 

Fhracpv.ites  corrrcunis 

5 3 

PHRA  GiVZTES-  SHRUB 

Bacchari s ha l im ifo  l ia 

5 2 

Iva  frutescens 

5 2 

Fhrayrr.itee  ccrrraunis 

5 2 

F-  Frequency  Class;  C=Cover  Class;  H=Height  Ciess. 
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TABLE  iO.  (Concluded) 


r 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  X27 

HERB  QUADRATS  SHRUB  QUADRATS  VISUAL] 
HAPPING  UNIT/SPECiES (lxl  m.) (2x2  m.) EST.  j 

F C H F C H ChJ 


SHRUB 


Iva  flouts soens 
Spartina  patens 
Bac charts  halimifolia 
Rhus  radicans 
Dead  shrubs 
Lactuca  sp. 

I'lyriaa  pensylvcniaa 
Phragmites  communis 


5 4 
5 2 
4 4 
4 4 
3 5 
3 4 
2 5 
2 4 


I 

! 


\ F=  Frequency  Class;  C=Cover  Class;  H=Heicr.t  Class. 
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TABLE  1 1 


DREDGED 

MATERIAL  ISLAND  AND 

MAPPING 

UNIT  AREAS : 

ISLAND  “X27 

□epos  it  Size 

1 . 63  Acres 

0.68' 

Hectares 

5-  i 8^  of  I s 1 and 

1 s 1 and  S i ze 

32.64  Acres 

13-21 

Hectares 

HAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOS  1 T"1, 

Bare 

_ 

_ 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

0.72 

0.29 

42.7 

Fkrczgnrites 

C.  29 

0.12 

17.2 

Thracrrri  ies- S h r u b 

0.37 

0.15 

22. 1 

Shrub 

0.30 

0.1  2 

17-6 

Sh  rub-Fores  t 

- 

- 

- 

Sh  rub-Dense 

0.01 

< 0.01 

0.4 

Grass  1 and 

Dike 

- 

- 

- 

1.69 

0.68 

1 00 . 0% 

Dri ft  (on  depos i t) 

0.03 

0.01 

1.5 

Non-drift  deposit 

1.66 

0.67 

98.5 

1.69 

0.67 

100.es 

1.  percentages  ere  based  user,  dot  counts  dezerrdr.ed  by  use  of  a dot  grid. 
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TABLE  12. 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  # X27 


MAPPING  UNIT 

ACRES 

HECTARES 

1 nter t i da  1 ^ 

30.78 

12.45 

Tidal  Flats 

4.34 

1.76 

Edge  Drift*" 

- 

- 

Adjacent  Drift*" 

- 

- 

Adjacent  Units'  (total) 

0.  18 

0.07 

Shrub-Dense  Grassland 

0. 12 

0.05 

Shrub 

C .Co 

0.02 

1.  Plant  cormuniiies  occurring  outside  the  deposit  boundary  on  the  island ; 

2.  Drift  located  at  the  interface  of  the  deposit  and  the  intertidal; 

5.  Drift  scattered  in  the  intertidal  area  well  beyond  the  deposit  boundary; 
4.  Mapping  Units  separated  from  the  deposit  within  the  intertidal  area. 
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Figure  20.  Aer ini  photo  of  study  island  A6lc. 


STUDY  ISLAND:  A6lc  (Atlantic  County) 


105-  A6lc,  located  at  39°2V  latitude  a~d  7^ ° 26 ' longitude  is  about 
3-2  miles  northwest  of  Absecon  Inlel  (Fig.  20).  Island  size  is  approxi ra te ly 
13-58  acres  (5.50  ha.)  in  size  with  an  8.6  acre  extent  of  dredged  material  over 
about  half  of  it.  Tne  island  is  surrounded  by  extensive  salt  marshes. 

The  date  of  the  last  dredged  material  deposition  is  unknown,  but  is  probably 
also  prior  to  1 969  (Fiy.  Al). 

105.  The  island  has  little  topographic  relief  and  was  dominated  by  a 
large  stand  of  2.^  meter  high  Phragmites  ccrr~ur.is . Live  and  dead  3aschari3 
hali-nifolia  were  scattered  throughout  the  Phragmites . Solidago  ssrroevvirens 
and  Lepidium  virginiaum  were  common  in  places  beneath  the  reed.  On  the 
eastern  side  of  the  dredged  material  was  an  arc  which  had  a lower  vegetative 
cover.  Aerially,  it  appeared  to  be  a ridge  vegetated  by  grasses,  P.  Qz~rr.ir.i3 
and  scattered  Myrica  pensylvanica  (Fig.  22).  (Extensive  ground  truthinc  was 
not  conducted  on  Able  because  of  the  density  of  wading  bird  nests.)  Sore  of 
the  outer  parts  of  the  dredged  material  had  1 . 5 - 3 - 6 meter  high  shrub  thickets, 
composed  mostly  of  M.  pensylvanica,  3.  bn l iitifo lia,  and  Iva  fruiesaen?  with 
an  abundance  of  Atriplex  pa.tu.la  war.  hastate,  and  P.  ccmrunis  (Tables  lp- 1 A). 

107.  On  the  western  side  of  the  island  nearest  the  Intracoastal  Water- 
way, the  vegetation  was  more  marsh  related.  The  upper  part  of  the  salt 
marsh  v/as  bordered  by  I.  frucescens  with  Jur.cus  gerard.i,  Festuca  rubra. 

and  Distichlis  spicata  carpeting  most  of  the  ground.  Drift  mats  were  also 
present  in  this  area  (Table  15). 

108.  Between  the  Iva  and  the  Phragmites  was  an  arc  of  essentially 
bare  salt  panne  surrounded  by  high  marsh  composed  chiefly  of  D.  spicata 
and  J.  gerardi.  In  one  location  there  was  a ridge,  about  one-half  meter 
above  the  marsh  surface,  vegetated  by  a 3-6  n.  high  shrub  thicket,  dominated 
by  M.  pensylvanica  and  I.  frutescens  with  scattered  P.  communis . The 

herb  layer  consisted  of  A.  patula  war.  hastate , D.  spicata,  S.  patens 
and  Chenopodiicn  album. 

109-  This  island  was  characterized  by  early  serai  stage  vegetation, 
but  mid  and  late  serai  stage  vegetation  was  also  present. 


Figure  21.  New  Jersey  dredged 
material  island  ^Ablc  drift  overlay. 
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Figure  22.  New  Jersey  dredged 
material  island  #A61c  vegetation  map. 
73 


TABLE  13. 


1 

t 

I 

/ 

j 

i 

j 

! 

i 

i 


i 


i 


AVERAGE  FREQUENCY , COVER  AND  HEIGHT  CLASSES  Cr  MAJCR  PLANT  SPECIES 

STUDY  ISLAND:  Aolc 


MAPPING  UNiT/SPECIES 


SHRUB 


HERB  QUADRATS 
Oxl  m.) 


SHRL3  QUADRATS  VISUAL 

(2x2  a.)  EST - 


H 


H 


H 


Iva  frutesaens 
Iva  seed ] i ngs 
Juneus  gevardi 

Airiplex  patula  var.  hastata 
Distiohlis  spicata 
tyrica  pensylvanica 
Baceraris  ha l in ifo  Z ia 
Rhus  radieans 

INTERTIDAL 

Distichlis  spicata 
Spariina  altermi, flora 
Salicomia  europaea 
Atviplex  patula  var.  hastata 
Spariina  patens 


4 4 4 
3 2 2 
2 5 2 
2 3 3 
2 1 2 

1 2 2 


4 4 2 
3 3 2 
2 2 2 
1 l 2 
1 1 2 


4 3 4 

2 3 5 

n 

L,  *» 

1 2 5 


F=  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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TABLE  14. 

DREDGED  MATERIAL  ISLAND  AND  MAPPING  IN  I T AREAS : ISLAND  # A61c 


Depos it  Size 

8.60  Acres 

3.48  Hectares 

63-33%  of  Isiarc 

Island  Size 

13-58  Acres 

5-50  Hectares 

MAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOSIT'  j 

Bare 

- 

- 

- 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

0.12 

0.05 

1.4 

Fkracmitss 

5-62 

2.27 

65.4 

Fhragrri  ies-Shrub 

1.50 

C.  61 

17-4 

Shrub 

1.01 

0.41 

11-7 

Shrub- Forest 

- 

- 

- 

Shrub-Dense 

Grass  1 and 

“ 

- 

D i ke 

- 

- 

- 

Intertidal 

(within  deposit) 

0.35 

0. 1 4 

4.1 

8.60 

3.43 

100.0? 

Drift  (on  deposit) 

0.24 

0.  10 

2.75 

Non-drift  deposit 

8.36 

3-38 

97.2? 

8.60 

3.43 

100.0? 

1.  'percentages  are  cased  upon  dot  counts  deierrined  'ey  use  of  a dot  grid. 


TABLE  15. 


r 

1 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  - Aolc 


14.82  + 


HECTARES 


6.  CO  + 


MAPPING  UNIT 


Intertidal 


Ti  da  1 Flats 


Edge  Drift 
Adjacent  Drift 
Adjacent  Units 


- • Plant  aorrjmm.ti.es  occurring  outside  the  deposit  oczcndary  on  the  island- 
“ • Drij  t ^oca^ed  ciu  tne  interface  oj  the  deocsiz  ana  zhe  intertidal  ^ 

3.  Drift  scattered  m the  intertidal  area  sell  oeyond  the  cevosi t ocundan'j 
-•  Mopping  Units  separated  from  the  depcsiz  within  zhe  intertidal  area. 


9 

lJ  . 

\-H 

■ w* 

I 


STUDY  ISLAND:  Spdmi  (Cape  May  County) 

)10.  85dmi , located  at  3 9 ° 1 3 ' latitude  and  7^°39'  longitude,  is 

northwest  of  Corson  Inlet  ana  south  of  the  junction  of  Beach  Creek  and 
Weakfish  Creek  (Fig.  23).  It  is  a salt  marsh  area  which  had  dredged  material 
depos i ted  upon  it  in  i960  under  the  auspices  of  the  U.S.  Army  Co^os  of 
Engineers,  Philadelphia  District.  The  dredged  material  deposit  area  is 
approximately  6 acres  (2. A na . ) in  size  and  surrounded  by  extensive  salt 
marsh.  Houses  on  the  barrier  beach  are  nearby.  The  area  has  little 
topographic  relief  (Fig.  24). 

111.  Most  of  the  dredged  material  deposit  area  was  vegetated  by 
shrubs  and  mbjragnitss  communis.  A wide  belt  of  Iva  fmitescon.s  with  5 
herb  layer  of  Spartina  patens,  Festuca  rubra  and  several  other  plants 
including  some  halophytes  was  present.  The  northwestern  tip  of  the 
dredged  material  was  dominated  by  ?.  communis . In  many  places  shrubs 
mingled  with  the  Pnrcgm.it-:'.  These  included  2-4  "eter  high  .'Srioa.  censjl- 
vcr.ica,  Fores  radicals  and  a small  amount  of  S.ab  uaita  canadensis » 'r??^  •> 
kalimi  folia  and  Jur.iper’-es  tirginiana  (Fig.  25). 

112.  On  the  marsh  side,  I.  frutsscsns  was  associated  with  the  P. 
communis.  Here  Juncus  gerardi  and  S.  patens  formed  the  ground  cover.  There 
were  some  areas  in  which  the  shrubs  dominated  the  P'nragmites,  and  in  others 
the  reverse  was  true.  Besides  the  Phragm.ites- shrub  associations,  the  shrub 
thicket  itself  was  very  important.  This  included  PI.  pensu Irani ca,  3.  nalim- 
ifolia,  I.  fruteecens,  occasional  J.  Virginian'  and  some  !-2  m.  high  ?. 
communis  (Tables  1 6- 17). 

113.  Vegetation  on  this  island  was  characteristic  of  a late  sera! 
stage  but  early  and  mid  serai  stage  vegetation  was  also  present  (Table  IS). 
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Figure  24.  New  Jersey  dredged 
material  island  #85dmi  drift  overlay. 

84 


I 


i 

I 


t 


I 

I 

! 


TABLE  16- 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  CF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  85dm i 


MAPPING  UNIT/SPECIES 

HERB  QUADRATS  SHRUB  QUADRATS  VISUAL 

(lxl  m.)  (2x2  m.)  EST. 

FCH  FCH  CH 

PERAG'IIEE 

Phragrites  aorrmmis 

5 5 

PEP.-.  CPI  EES-  S H R U 3 

Per she riooi ssus  quinque  folia 

5 5 

"C Cl~2YlS 

5 2 

J uncus  g&rardi 

4 2 

Iva  fruzsscers 

3 4- 

Saaoaaris  hzlvni folia 

2 4 

idea  zzks'j  l vcoii ca 

2 5 

Rhus  radiaans 

2 5 

Sclidaao  senpervirens 

2 2 

Phragrites  cormmis 

) 2 

SHRUB 

Spartina  pazeKs 

5 2 

Feszuaa  rubra 

4 2 

Iva  fruissoens 

4 3 

Baccharis  oalimi folia 

3 5 

Dead  shrubs  (Iva) 

3 3 

Myriaa  persglvanioa 

3 5 

Rons  radiaans 

3 4 

Iva  seed  1 i ngs 

2 ] 

J ur.Tus  aerardi 

2 2 

Phragr.izes  aorznmis 

2 4 

F=  Frequer.cv  Class;  C=Cover  Class;  H=Height  Class. 
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TnBLE  1 6 . (Concl uded) 

( AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  0r  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  85dmi 


HERB 

QUADRATS 

SHRUB  QUADRATS 

VISUAL 

HAPPING  UNIT/SPECIES 

(lxl 

n.) 

(2x2  m.) 

EST. 

F 

C H 

F C H 

C H 

INTERTIDAL 

2 

2 
2 
2 


i 

« 

! 


F-  Frequency  Class;  C=Cover  Class;  H=HeigHt  Class. 
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Sparvzna  patens 
Disticnlis  spiaata 
Salicomia  bigelovii 
Salicor^iia  europcea 
Svarvina  altevni^Zova 


5 

2 

2 

2 

? 


TABLE  17. 


DREDGED  MATERIAL 

ISLAND  AND 

MAPPING 

UNIT  AREAS: 

ISLAND 

■f  85dm: 

Dapos it  Size 

5.90  Acres 

2.38 

Hectares 

_ C/ 

•'o 

of  Island 

1 s land  S i zs 

Acres. 

- 

Hectares 

I MAPPING  UNIT  ACRES  HECTARES  % CF  OEPCSiT* 


Bare 

- 

- 

- 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

- 

- 

- 

Fhrccrrizes 

1.67 

0.63 

28.3 

Forearm  tes- Shrub 

1.02 

0.A! 

17.3 

Shrub 

2.82 

1.14 

47.8 

Shrub- Forest 

0.01 

< 0.01 

0.2 

Shrub-Der.se 

Grass  land 

0.38 

0.15 

6.1; 

Dike 

J 

5-90 

2.38 

100.0% 

1 

Drift  (on  cepos i t) 

0.38 

0.15 

6.1; 

! Non-dr i ft  depos i t 

5.52 

2.23 

93.6 

1 

5-90 

2.38 

100.0% 

i.  veraeniages  are  based  udct.  dot  counts  determined  by  use  of  a dot  grid. 
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TABLE 


18. 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  ? 35dfT1  j 


[mapping  unit 

1 

ACRES 

HECTARES  ■ 

Intertidal* 

10.31  + 

4.  17  + 

Tidal  Flats 

- 

- 

O 

Edge  Dr i ft" 

0.15 

0.06 

Adjacent  Drift 

0.09 

0.04 

Adjacent  Units 

i 

l 

Plant  ocrrrrur.itiss  occurring  outside  ike  deposit  boundary  or.  the  island; 

ijC*C t "t  J.OCCLCGCL  CL t 2 Z’7lt3T,~~CC2  C "*”*  tK3  CL3CC  3 1 ~ CTZ-Z.  CC.2  T t2 dldT X-  ’ 

Drift  scattered  in  the  intertidal  area  tell  cetera  the  deposit  boundary; 
[’lapping  Units  separated  fro n ike  deposit  titkin  the  intertidal  area. 
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STUDY  ISLAND:  98A  (Cape  May  County) 


11*4.  98a,  located  at  35  05'  latitude  and  74°46'  longitude,  is 

aoout  6 km.  southwest  of  Townsend's  Inlet  and  6. *4  km.  northwest  of  Here- 
ford Inlet.  Island  size  is  approximately  14.7  acres  (6  ha.)  and  the 
dredged  material  covers  about  2 acres  (0.77  ha.)  of  it  (fig.  26).  The  last 
known  dredged  material  deposition  upon  this  island  occurred  in  1968  under  the 
auspices  of  the  U.S.  Army  Corps  of  Engineers,  Philadelphia  District. 

The  upland  part  of  the  island  has  little  topographic  relief  (Fig.  27)  and  is 
somewhat  elliptical  in  shape  as  discerned  from  aerial  photographs  of  the  i s- 
1 and . 

115-  The  western  side  of  this  ellipse  was  mostly  high  marsh 
dominated  by  a lush  carpet  of  Spcyiina  patens  and  DisticJilis  spiaaia 
surrounded  by  a ring  of  daily  high  tide  drift.  On  the  upper  end  of  the 
high  marsh,  drift  left  by  spring  tides  or  storm  flooding  rested  at  the 
border  of  shrub  communities  and  the  high  marsh.  This  high  marsh  hooked 
in  between  two  rows  of  shruos  (Tables  19-20). 

1)6.  Iva  frutescsns  grew  in  the  high  marsh  and  upon  the  drift, 
forming  the  outer  border  of  dredged  material  uplands  with  the  marsh  on 
the  western  side.  On  the  eastern  side,  a i~3  meter  high  PhTapitss- 
shrub  association  dominated.  thTc.cp.ites  cc'mu.nis,  Up  visa  pensyloar.ica 
and  Bacaharis  naliar.i  folia  are  the  most  common  members  of  this  association. 

On  the  marsh  side,  and  still  within  this  community,  I.  fm.tescer.s  was  an 
important  component.  A small  area  of  Myrica  - 3accharis  shrub  thicket 
was  located  on  the  southeast.  Another  small  shrub  thicket  containing 
one  2.4  high  Junipevus  virginiar.a  was  centrally  located  near  the  "hook" 
of  the  high  marsh  (Table  21). 

117.  A mid  serai  stage  characterized  the  vegetation  on  this 
island,  but  early  and  late  serai  stages  were  also  present. 


r 


f 


Intertidal 


Dense 

Grassland 


Pnragmites 


pnragmites  - 
Shrub 


Shrub 


Snru b - 
Forest 

Shrub  - Dense 
Grassland 

Tidal  Fla  s 
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TABLE  ]9> 

AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  GF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  98a 


MAPPING  UNIT/SPECIES 

HERB  QUADRATS  SHRUB  QUADRATS  VISUAL 

(lxl  m.)  (2x2  m.)  EST. 

FCH  FCH  CH 

PHRAGi'-.'ITES 

Phragmites  cormrur.is 

5 A 

A triplex  patula  var.  kc.sta.ta. 

2 2 

Iva  frutesaens 

2 2 

PURASl-lITES-  SHRUB 

Iva  fntescens 

4 3 

Phragriites  oonazunis 

h A 

Atriplex  patula  var.  hastata 

2 2 

Baao'naris  kal irtifo l ia 

1 A 

Juniperus  virginiana 

2 5 

Ityrica.  pensylvanica 

2 H 

Solidago  senpervirens 

2 2 

Spartina  patens 

2 2 

Suaeda  linearis 

2 2 

SHRUB 

Iva  frutescens 

A 4 

t4yrica  pensylvanica 

4 5 

Festuaa  rubra 

3 2 

Bacakaris  nalinif olia 

3 4 

Juncus  gerardi 

3 2 

Phragnites  aorrmunis 

3 4 

P.hu8  oopallina 

2 5 

Spartina  patens 

2 2 

Rhus  radicals 

l 3 

F=  Frequency  Class;  C=Cover  Class;  H=Heicht  Class. 
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TABLE  19.  (Concluded) 

AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  53,; 

HERB  QUADRATS  SHRUB  QUADRATS  VISUAL 


HAPPING  UNIT/SPECIES (1x1  m.) (2x2  m.) EST. 

F C H F C H C H 

INTERTIDAL 

Spartina  patens  5 2 

Distiahlis  spicata  3 2 


I 

f 

I 

I 

I 

I 

^ F«  Freauency  Class;  C=Cover  Class;  H=Heicht  Class. 
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TABLE  20. 


DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  4 93A 


Depos it  Size 

1 .89  Acres 

0.77  Hectares 

1 2 . 30%  of  | s 1 and 

1 s land  S i ze 

14.65  Acres 

5.93  Hectares 

MAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOSIT' 

Bare 

- 

- 

- 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

0.02 

0.01 

1.0 

Fhragmites 

0.20 

0.08 

10.7 

Fhragrsiies- Shrub 

0.74 

0.30 

39.1 

Shrub 

0.34 

0.14 

17-7 

Shrub-Fores  t 

< 0.01 

< 0.01 

0.3 

Shrub-Dense 

Grass  1 and 

0.59 

0.  24 

31.1 

D i ke 

- 

- 

- 

1.89 

0.77 

33.3% 

Drift  (on  deposit) 

0.18 

0. 07 

9-4 

Non-dr i ft  depos i t 

1.71 

0.70 

90.6 

1.89 

0.77 

100.0% 

1.  percentages  are  based  upon  dot  counts  determined  by  use  of  a cat  grid. 
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| TABLE  21. 

^ SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  # 98A  - 

I 

[mapping  UNIT  ACRES  HECTARES 


Intertidal 

12.76 

5.16 

Tidal  Flats 

12.51  + 

5-06  + 

2 

Edge  Drift 

0.32 

0.13 

7 

Adjacent  Drift 

0.39 

0.16 

d 

Adjacent  Uni ts 

- 

- 

1.  "Plant  communities  occurring  outside  the  deposit  boundary  on  one  is  land; 

2.  Drift  located  at  the  interface  of  the  deposit  and  the  intertidal; 

3.  Drift  scattered  in  the  intertidal  area  well  ceycnd  the  deposit  boundary; 

4.  yapping  Units  separated  from  the  deposit  i within  the  intertidal  area. 


STUDY  ISLAND:  988  North  (Cape  May  County) 


118.  98B  North,  located  at  39°05'  latic-de  and  7/t°47'  longitude, 

is  about  6 km.  southwest  of  Townsend's  Inlet  and  5.4  kn.  northwest  of  Here- 
ford Inlet  (Fig.  28).  The  dredged  material  deposit  area  is  about  1.16  acres 
(0.46  ha.)  and  was  last  deposited  upon  in  1968  under  the  auspices  of  the  U.S. 

Army  Corps  of  Engineers,  Philadelphia  District.  There  is  little  topographic 
relief  on  the  area,  which  is  also  surrounded  by  mud  flats  and  salt  marsh  (Fig.  29). 

119.  Less  than  20  m.  of  salt  marsh  separated  the  dredged  material 
deposit  from  several  large  salt  pannes  in  the  upoer  marsh.  The  dredged 
material  deposit  proper  was  nearly  surrounded  by  a mixture  of  Tva  fruiescens 
and  a ground  cover  of  high  marsh  species  including  Spactina  patens  and 
■Juncus  gevaxdi  (Tables  22-23). 

120.  Moving  in  towards  the  center  an  even  mixture  of  I.  frucescens 
and  Pkragrnites  communis  was  abundant.  This  mixture  gave  way  to  a band  of 
nearly  solid  P.  communis.  The  center  of  the  island  was  a shrub  thicket 
dominated  by  ’yrica  pensuloanica  and  Seconds  oalimi  folia.  ?.  communis 
was  abundant  and  several  2-4  meter  high  ■Jur.ipemj.s  oieginiana  and  Pinnus 
ssrotina  trees  were  also  present  (Table  24). 

121.  Vegetation  on  this  island  was  characterized  by  a mid  serai 
stage.  Early  and  late  serai  stage  vegetation  was  also  present. 
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TABLE  22. 


AVERAGE  FREQUENCY , COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  SSB  North 


HAPPING  UNIT/SPECIES 

HER3  QUADRATS  SHRUB  QUADRATS  VISUAL 

(lxl  m.)  (2x2  m.)  EST. 

FCH  FCH  CH 

PHRAGMITES 

Phragmites  communis 

5 5 

PHRAGMITES- SHRUB 

Phragmites  communis 

A A 

Festuca  rubra 

3 2 

Iva  fruiescens 

3 3 

Juncus  gerardi 

3 2 

Solidagc  sempervirens 

2 2 

Spartina  patens 

2 1 

SHRU3 

Iva  frutescens 

5 A 

Murica  pensylvanica 

A 5 

Baccharis  halimi folia 

3 5 

Juncus  gerardi 

3 2 

Iva  seedlings 

3 1 

Phragmites  communis 

3 5 

Spartina  patens 

2 2 

F-  Frequency  Class;  C=Cover  Class;  H=Heicht  Class. 
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ABLE  22.  (Concluded) 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  98B  North 


MAPPING  UNIT/SPECIES 

HERB  QUADRATS  SHRU3  QUADRATS  VISUAL 

(1x1  m. ) (2x2  m.)  EST. 

FCH  FCH  CH 

SHRUB-FOREST 

Iva  frutescens 

5 4 

Myrica  pensylvanica 

4 5 

Bacckaris  halimif alia 

3 5 

Juncus  gerardi 

CM 

co 

Iva  seed  1 i ngs 

3 1 

Fhragmiies  communis 

3 5 

Spartina  patens 

2 2 

Juniperus  virginiana 

1 5 

Primus  serotina  (?) 

1 5 

INTERTIDAL 

Spartina  altemi flora 

5 2 

Spartina  patens 

k 2 

Dietichlis  spicata 

2 2 

F=  Frequency  Class;  C=Cover  Class;  H=Heig'nt  Class. 
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TABLE  23. 


DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  H 933  North 


Depos it  Size 

1 . 1 o Acres 

0.46  Hectares 

“ 

^ of  Island 

1 s 1 end  S i ze 

Acres 

Hectares 

Jmapping  unit 

ACRES 

HECTARES 

% OF  DEPOSIT" 

Bare 

- 

- 

- 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

- 

- 

- 

Fkrcgmites 

0.28 

0.  1 1 

24.0 

FkrcgrrLies-Ihrub 

0.  53 

0.23 

49.7 

Shrub 

0.  28 

0. 1 1 

24.0 

Shrub- Forest 

0.02 

0.01 

2.2 

Shrub- Dense 

Grass  1 and 

- 

- 

- 

Di  ke 

“ 

1.16 

0.46 

99-9% 

Drift  (on  deposit) 

< 0.01 

< 0.01 

0.6 

Non-dr i ft  depos i t 

1 .16 

o.  as 

99.4 

1.16 

0.46 

1 00. 0% 

1.  percentages  are  based  upon  dot  counts  determined  by  use  of  a dot  grid. 
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TABLE  24. 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  i 98B  North 


MAPPING  UNIT 

ACRES 

HECTARES 

1 n terti da  1 ^ 

6.51  + 

2.63  + 

Tidal  Flats 

- 

- 

O 

Edge  Dr i f 

0.38 

0.16 

J 

Adjacent  Drift 

0.09 

0 . 04 

d 

Adjacent  Uni ts 

' 

1.  ’Plant  ccmrunities  occurring  outside  the  deposit  boundary  on.  the  island; 

2.  Drift  located  at  the  interface  of  the  deposit  end  the  intertidal; 

5.  Drift  scattered  in  the  intertidal  area  well  beyond  the  deposit  boundary 
4.  Mapping  Units  separated  from  the  deposit  within  the  intertidal 


area. 


STUDY  ISLAND:  98 B South  (Cape  May  County) 


122.  988  South,  located  at  39°05'  latitude  and  longitude, 

lies  less  than  500  meters  south  of  988  North.  It  too  is  surrounded  by 
extensive  salt  marshes,  tidal  flats  and  shallow  water  (Fig.  30).  The  dredged 
material  deposit  is  2.2  acres  (.87  ha.)  in  size,  and  was  last  deposited  upon 
in  1968,  under  the  auspices  of  the  U.  S.  Army  Corps  of  Engineers,  Philadelphia 
District. 


123.  This  island  was  dominated  by  Phragmites  communis , shrubs  and 
Juniperus  virginiana.  The  area  where  marsh  meets  upland  was  chiefly  vege- 
tated by  Spartina  patens  beneath  Iva  frutescens  (Fig.  3 1 ) . A nearly  pure 
stand  of  Phragmites  surrounded  the  outside  of  the  upland  vegetation. 
Phragmites  and  Iva , in  a Phragmites  - shrub  association,  were  in  equal  domi- 
nance on  the  southeast  tip  of  the  island. 

12**.  The  center  of  the  island  contained  a shrub  thicket  dominated 
by  2- A n.  high  '•■vvica  pensg l v arnica  and  **-10  r,.  high  Junipevus  virciniar.a. 
Some  ?.  communis,  Bacokaris  halitni  folia,  and  Bv.oaus  serotina  were  eresent 
here  also.  In  some  areas,  the  vegetation  was  quite  open,  and  comprisec  of 
a dense  grassland,  dominated  by  Panicum  viz' g arum,  Andropogon  scoparius, 
Festuca  vubra  and  Rhus  vadicadicans . In  sore  areas  the  B.  halimifol ia,  P. 
communis,  Rhus  copalina,  and  J.  virginiana  had  invaded  the  dense  grassland, 
though  grassland  species  still  composed  an  herb  layer  (Tables  2 5 - 2 6 ) . 

125-  This  island  had  more  Junipevus  virginiana  concentrated  in  one 
area  than  did  any  other  island  studied,  al though  738  South  also  had  a 
large  number  (Table  27). 

126.  Vegetation  on  this  island  was  character ized  by  a late  serai 
stage,  however,  early  and  mid  serai  stage  vegetative  communities  were  also 
present . 


10** 


J 

• 

i 

Figure  30.  New  Jersey  dredged 

material  island  98 B South  drift  overlay. 

• 
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Figure  31.  New  Jersey  dredged 
material  island  #98B  South  vegetation  map. 


TABLE  25 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  98B  South 


\ 

1 


{ 

MAPPING  UNIT/SPECIES 

HERB 

(lx) 

QUADRATS 

m.) 

SHRUB  QUADRATS 
(2x2  m.) 

VISUAL 

EST. 

1 

1 

F 

C H 

F C H 

C H 

DENSE  GRASSLAND  (UPLAND) 

i 

Paniaum  virginicum 

5 2 

Andropogon  saoparius 

b 3 

i 

Iva  frutesaens 

b b 

Rhus  rad.iaa.ns 

3 2 

I 

J 

Dead  shrubs 

2 2 

i 

Pestuaa  rubra 

2 2 

j 

1 

* 

Phragrnites  comm.mis 

2 3 

Stropho styles  helvola 

2 3 

1 

PHRAG'-IITES 

Phragrnites  communis 

5 b 

] 

\ 

Iva  frutesaens 

b 3 

Convovutus  s opium 

2 2 

1 

Solidago  sempervirens 

2 2 

1 

SHRUB 

1 

i 

Spartina  patens 

5 2 

'tyrioa  pensylvaniaa 

3 5 

V 

| 

Dead  shrubs 

2 2 

Phragrnites  communis 

2 5 

f 

Baaaharis  aalimi folia 

l 5 

J 

i 



F=  Frequency  Class;  C=Cover  Class;  H=Heicht  Class. 
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TABLE  25.  (Concluded) 

AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  S3B  South 


MAPPING  UNIT/SPECIES 

HERB  QUADRATS  ShRU3  QUADRATS  VISUAL 

(Ixl  m.)  (2x2  m.)  EST. 

FCH  FCH  CH 

SHRUB-FOREST 

Spartina  pabsr.3 

5 2 

Juniperus  virginiana 

3 6 

Ityvica  pensglvanica 

3 5 

Dead  shrubs 

2 2 

Fhragri zss  communis 

2 5 

daccharis  halimifolia 

l 5 

INTERTIDAL 

Spartina  altemiflora 

5 2 

Salicomia  cvropaca 

2 2 

Spartina  patens 

2 2 

Distichlis  spicata 

1 2 

F=  Frequency  Class;  C=Cover  Class;  H-Heicht  Class. 
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TABLE  26. 

DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  ? g33  South 


Depos it  Size 

2.18  Acres 

0.87  Hectares 

- 

% of  1 s 1 and 

1 s land  S i ze 

Acres 

- Hectares 

jMAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOS 1 T* 

3a  re 

- 

- 

- 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

0.01 

< 0.01 

0.6 

Fhrcgmites 

1 .05 

0.42 

48.3 

Fhrcgmites-  Shrub 

0.46 

0.18 

20.9 

Shrub 

0.  48 

0.19 

22.1 

Sh  rub-Fores  t 

0.18 

0.07 

8.1 

Shrub-Dense 

- 

- 

- 

Grass  1 and 

Dike 

- 

- 

- 

2.18 

0.87 

100.01 

Dri ft  (on  depos i t) 

0.04 

0.02 

2.0 

Non-drift  depos i t 

2.  14 

0.85 

98.0 

2.  18 

0.87 

100.0% 

1.  percentages  ere 

based  upon  dot 

counts  ceierrined  by 

use  of  a dot  grid. 
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| TABLE  27 

^ 

^ SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS: 

1 

ISLAND  t 98B  South 

MAPPING  UNIT 

ACRES 

HECTARES 

7 

Intertidal " 

6.62  + 

2.68  + 

Tidal  Flats 

3.33  + 

1.35  + 

Edge  Drift6 

0.14 

0.06 

Adjacent  Drift  ^ 

0.02 

< 0.01 

4 

Adjacent  Uni ts 

- 

- 

STUDY  ISLAND:  103  (Cape  May  County) 


127.  103,  located  at  3 9 0 02 ' latitude  and  7J*°^8'  longitude,  is 
immediately  northwest  of  Hereford  Inlet.  The  northwest  end  of  the  island 
consists  of  a diked  dredged  material  deposit,  which  was  regarded  as  a 
separate  study  island  for  purposes  of  this  study  (Fig.  32).  A road,  leading 
from  the  developed  barrier  beach  communities,  crosses  to  this  island  and  lies 
within  230  meters  of  the  study  area.  The  island  and  deposit  area  are 
surrounded  by  salt  marsh  and  shallow  bay  areas.  The  dredged  material 
deposit  area  was  3 acres  (1.2  ha.)  in  size  and  last  used  as  a deposition 
site  in  1975,  under  the  auspices  of  the  U.S.  Army  Corps  of  Engineers, 
Philadelphia  District. 

128.  Several  areas  of  salt  pannes  bordered  the  dike,  especially 
on  the  south  side,  farthest  from  open  water.  The  dike  was  in  a state 
of  disrepair  on  this  side  and  in  some  places  only  a remnant  of  it 
remained.  Pkragmites  communis  was  dominant  on  the  dike.  Dike  vegetation, 
however,  was  not  limited  to  Pbj'agrnites  since  Sclidago  sempervirens, 
Distichlis  spicata , and  A triplex  patula  var.  czstaia  were  also  present. 
Plants  common  to  the  high  marsh,  or  drift  areas,  Spergulcaria  Kurina, 

Sesuviur.  maritime:,  Spariina  altemiflora  and  Cakile  edentula  were  also 
found  on  the  dike  area  (Tables  28-29). 

129.  Inside  the  dike,  the  area  was  mostly  bare  sand  or  caked  dredged 
sediments,  with  large  shells  throughout.  Some  debris  was  also  in  evidence. 
Species  vegetating  the  dike  were  also  found  occasionally  on  the  bare  area. 
The  center  of  the  deposit  was  vegetated  by  1-2  meter  high  P.  communis  with 
some  Atriplex  growing  on  the  caked  mud.  Phracmites  was  advancing  from  the 
center  on  to  the  bare  area  (Table  3u;. 

130.  Vegetation  on  the  dredged  material  deposit  area  studied  on  this 
island  was  characteristic  of  an  early  serai  stage  (Fig.  ii) . 


Ill 


0 


Figure  32.  New  Jersey  dredged 
material  island  #103  drift  overlay. 
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Figure  33*  New  Jersey  dredged 
naterial  island  .#103  vegetation  rap. 

M3 


TABLE  28. 


j 1 
! i 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  103 


MAPPING  UNIT/SPECIES 


BARE  (DIKE) 

Pkragmites  communis 
PHHACn-lITSS 
Pkragmites  communis 
DIKE 

Prjragmites  communis 
So lidago  sempervirens 
Distichlis  spicata 
Polygonum  aviculare 
.'.triplex  patula.  var.  testa: 


HER3  QUADRATS 
(lxl  m. ) 


SHRUB  QUADRATS  VISUAL] 

(2x2  mj EST. 


4 

O 


2 

2 

2 

2 

1 


H 


H 


C H 


1 3 


5 5 


F=  Frequency  Class;  C=Covsr  Class;  H=Height  Class. 
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TABLE  30. 


SEPARATED  MAPP 

NG  UNITS  AND  DRIFT  AREAS: 

ISLAND  # 103 

HAPPING  UNIT 

ACRES 

HECTARES 

7 

Intertidal" 

4.56  + 

1.85  + 

Tidal  Flats 

0.77  + 

0.31  + 

2 

Edge  Drift 

0.07 

0.03 

Adjacent  Drift  ^ 

- 

- 

d 

Adjacent  Units 

- 

- 

1.  Plant  communi  ties  occurring  outside  the  deocsit  boundary  on  vhe  is  lend; 

2.  Drift  located  at  the  interface  of  the  deocsit  end  the  intertidal; 

2.  Drift  scattered  in  the  intertidal  area  eel l ceyond  the  deposit  boundary; 
4.  Mapping  Units  separated  from  the  deposit  within  the  intertidal  crea. 


I 
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STUDY  ISLAND:  109  (Cape  May  County) 


1 3 1 - '09,  located  at  33°53'  latitude  and  7^°51’  longitude,  lies 

about  5-o  km.  southwest  of  Hereford  Inlet,  and  is  separated  by  a channel 
from  Wildwood  Crest,  New  Jersey.  Less  than  3-2  km.  of  salt  marsh  separates 
it  from  the  mainland  (Fig.  3^)-  A sewage  treatment  facility  exists  on  the 
southeast  side  of  the  island.  Despite  its  proximity  to  development,  there 
seemed  to  be  little  human  use  of  the  southwestern  side  of  the  island. 

Dredged  material  was  last  deposited  on  Shaw  Island  in  1 9 65  under  the  auspices 
of  the  U.S.  Army  Corps  of  Engineers,  Philadelphia  District. 

132.  Shaw  Island  is  a large  island,  81  acres  (32.8  ha.)  in  size,  anu 
contains  several  dredged  material  aposits.  Aerial  photographs  showed  the 
circular  growth  patterns  reflecting  dredged  material  deposition  patterns 
clearly.  Only  one  5-3  acre  (2.1  ha.)  area  was  studieci,  an  area  exhibiting 
circular  vegetative  growth  patterns  on  the  southwest  and  which  also  harboured 
a heronry  (Fig.  35).  (However,  vegetation  on  the  next  northern  deposit  was 
actually  sampled  because  it  was  similar  to  vegetation  In  the  same  mapping 
units  within  the  colony  area  and  could  be  entered  without  damage  to  the 

nes  ting  b i rds . ) 

133.  The  island  was  a complex  mixture  of  Fhragmites  communis , t'lyricc 
pensylvanica , Baccnaris  halvni folia , Rhus  ccpallina,  Junipems  virginiarna, 

Iva  fmtescens , and  high  marsh  and  successional  drift  species  (Tables  31  ~ 32 ) . 
The  salt  marsh  border  of  the  southwestern  deposit  area  was  salt  panne  in  some 
places  and  abundant  drift  material  in  others.  On  the  west  side  of  the  deposit 
were  areas  of  high  marsh  dominated  by  Spartina  patens  with  abundant  I. 
fvutescens.  On  the  northeast  side  was  a stand  of  P.  communis.  The  east 
side  had  a shrub  thicket  with  A?,  pensylvanica , B.  halimi  folia , R.  copallina, 
R.  radicans , and  Pavtkenocissus  qv.inque folia.  Occasional  J-  virginiana 

and  Pm.rj.is  serotirxt  also  occurred  in  the  shrub  thickets.  Large  3reas 
included  mixtures  of  3 meter  high  Fhragmites  and  shrubs  of  equal  height. 

134.  Vegetation  on  this  island  was  characterized  by  a mid  serai  stage. 
Early  and  late  serai  stage  vegetation  was  also  present  (lable  33). 
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Figure  3^-  New  Jersey  dredged 
material  island  /tI09  drift  overlay. 
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Figure  35-  New  Jersey  dredged 
material  island  #109  vegetation  map. 


TABLE  31. 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  IC= 


HERB 

QUADRATS 

SHRUB  QUADRATS 

HIMIMI 

MAPPING  UNIT/SPECIES 

(1x1 

m. ) 

(2x2  m.) 

matt 

F 

C H 

F C H 

C H 

PHRAGMITES 


Spartina  patens  A 3 4 

Baccharis  halimifolia  4 2 2 4 2 2 

PJragmites  communis  A 2 3 A 2 3 

Iva  frutescer.s  - 4 1 3 

PRRAGMITFS  - SHRUB 

Phragrr.i tes  ccrrrunis  4 4 5 4 4 3 

1 Myrica  pensylvanica  3 3 5 4 3 5 

Baccharis  halimifolia  2 3 4 3 3 5 

Spartina  patens  2 3 2 

Solidago  sempervirens  2 2 3 

Jua  fzmtescens  124  21  4 

SHRUB 

Phragmites  communis  3 2 4 3 2 5 

Baccharis  halimifolia  3 3 5 3 4 5 

tffos  copallir.a  3 4 4 3 4 4 

Spartina  patens  332 

Jua  frutescer.s  233  244 

Parthenocissus  quinque folia  222  21  2 

htgrica  pensylvanica  123  21  4 

iWius  radicals  2 2 2 2 3 2 

Dead  shrubs  - 225 


F-  Frequency  Class;  C=Cover  Class;  H=Heich;  Si  ass 
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TA3LE  31.  (Concluded) 


AVERAGE  FREQUENCY , COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  109 


MAPPING  UNIT/SPECIES 

HERB 

(lxl 

QUADRATS 
m. ) 

SHRU3  QUADRATS 
(2x2  m.) 

VISUAL 

EST. 

F 

C 

H 

F C 

H 

C H 

SHRUB-DENSE  GRASSLAND 

Spariir.a  patens 

4 

3 

2 

Baaaharis  halimi folia 

2 

2 

3 

2 2 

2 

Soliaago  sempervirer.s 

2 

2 

2 

Distichlis  spicata 

2 

3 

2 

Iva  fmiescens 

2 

o 

3 

3 3 

3 

Phragmi  tss  coimrunis 

1 

2 

4 

1 2 

4 

F-  Frequency  Class;  C=Cover  Class;  H=Height  Class. 


TABLE  32. 


DREDGED  MATERIAL 

ISLAND  AND 

MAPPING 

UNIT  AREAS: 

ISLAND  2 102 

Cepos it  Size 

5.23  Acres 

2.14 

Hectares 

6.51%  of  Island 

1 s land  S i ze 

8l  Acres 

32.8 

Hectares 

MAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOSIT" 

Bare 

- 

- 

- 

Sparse  Grassland 

0.09 

0. 04 

1.7 

Dense  Grassland 

- 

- 

- 

Fkragrrites 

1.29 

0.52 

24.4 

Fhragrri  tes-  Shrub 

2.11 

0.85 

40. 1 

Shrub 

0. 80 

0.33 

15.2 

Shrub-Forest 

0.09 

0.04 

1.7 

Shrub-Dense 

Grass  1 and 

0.90 

0.36 

16.9 

D i ke 

" 

“ 

- 

5.28 

2.14 

100.0% 

Dri ft  (on  depos i t) 

- 

- 

- 

Non-drift  depos i t 

5.28 

2.14 

100.0 

5-28 

2.14 

100.0% 

2.  percentages  are  based  upon  dot  counts  determined  by  use  of  a dot  grid. 


[MAPPING  UNIT 

r 

ACRES 

HECTARES 

Intertidal^ 

5.01 

+ 

2.06  + 

Tidal  Flats 

5-30 

+ 

2.15  + 

Edge  Drift^ 

0.  42 

0.17 

Adjacent  Drift^ 

0.43 

0.19 

Adjacent  Units"  (total) 

8.  19 

3.32  + 

Phragmites 

1.91 

+ 

0.77  + 

Phragmites- Shrub 

2.53 

+ 

1.03  + 

Shrub 

2.78 

+ 

1.13  + 

Shrub-Dense  Grassland 

0.98 

*r 

0.39  + 

Drift  (on  depos i t) 

0. 1 1 

+ 

0.04  + 

Edge  Drift 

0.53 

+ 

0.21  + 

Adjacent  Drift 

1.41 

+ 

0.57  + 

1. 

2. 

3. 

4. 


Plant  communities  occurring  outside  the  deposit  boundary  on  the  island; 
Drift  located  at  the  interface  of  the  deposit  and  the  intertidal; 

Drift  scattered  in  the  intertidal  area  well  beyond  the  deposit  boundary; 
Mapping  Units  separated  from  the  deposit  within  the  intertidal  area. 
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STUDY  ISLAND:  A] 2 North  (Ocean  County) 


135-  A12  North,  located  at  39’57'  latitude  and  7i*°05>  longitude,  is 

west  of  Ortley  Beach,  New  Jersey,  and  directly  north  of  study  island  A! 2. 

The  dredged  material  deposition  is  about  1.5  acres  (0.6  ha.)  in  size  and 
the  entire  island  is  approximately  15-8  acres  (6.4  ha.)  in  size  (Fig.  36) . 

The  dredged  material  deposit  is  of  unknown  origin  and  pre-dates  1969  (F. 

Lesser,  pers.  comm.)  The  island  is  located  within  1.8  km.  of  marinas  and 
cottages  on  the  barrier  beach  and  receives  frequent  human  recreational  use 
of  its  sandy  beach  from  boaters  and  local  residents. 

136.  A band  of  salt  marsh  separated  the  dredged  material  deposit 
studied  from  an  older,  domed  deposit  on  the  west  side  of  the  island  (Fig.  37). 
The  western  deposit  had  two  domes  with  sparse  to  dense  grassland  surrounded  by 
shrub  thicket,  containing  scattered  trees  and  extensive  stands  of  ?krag~.i-tss 
corrrcunis. 

137.  The  studied  portion  of  the  island  also  had  a domed  configuration. 
The  center  was  bare,  with  some  pebble  and  shell.  Its  estimated  elevation 

was  1.5-2. 4 meters.  The  base  of  the  bare  dome  was  encircled  by  a sparse 
grassland  of  low  Phragites  which  graded  into  taller  Pkragmites,  approxi- 
mately 1.5  meters  high.  Portions  of  the  P/vragrr.ites  covered  area,  were 
mixed  with  scattered  1-1.5  meter  high  Myviaa  gensvlvanica  and  BaachazK-s 
halimifolia  or  were  interrupted  by  shrub  thickets  of  the  same  woody  com- 
position. At  the  upper  border  of  the  salt  marsh,  the  Phvaamites  mingled 
with  Spavtina  patens  (Tables  34-35). 

138.  This  deposit  exhibited  the  earliest  serai  stage  of  any  non-diked, 
non-bird  colony  study  island,  though  516  and  A12  were  also  domed  and  sparsely 
vegetated.  Mid  and  late  serai  stages  were,  however,  present  on  the  island, 
although  the  studied  area  was  characterized  by  an  early  serai  stage  (faole  36). 


Figure  36-  New  Jersey  dredged 
material  island  -A12  North  drift  overlay. 
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VEGETATION  MAP 
ISLAND  A12  North 

Vegetation:  Cheryl  McCaffrey  JOS77 

Figure  37.  New  Jersey  dredged 
material  island  fAl 2 North  vegetation  map. 
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TABLE  34. 


Spartina  patens 
Myrioa  pensylvanica 

INTERTIDAL 

Spartina  patens 


5 

4 


2 

4 


AVERAGE  FREQUENCY , COVER  AND 

STUDY 

HEIGHT 

ISLAND 

CLASSES  OF  MAJOR  PLANT  SPECIES 

: A1 2 North 

HERB 

QUADRATS 

SHRUB  QUADRATS  VISUAL 

HAPPING  UNIT/SPECIES 

(lxl 

m. ) 

(2x2  m.)  EST. 

F 

C H 

F C H C H 

BARE  (UPLAND) 

3 r emu s tectorum 

2 

I 2 

Triplasis  purpurea 

2 

1 1 

Pkragmi tes  communis 

1 

1 3 

SPARSE  GRASSLAND 

Eragrostis  spectabilis  (?) 

2 

2 2 

Pkragmites  communis 

4 

2 3 

4 2 3 

PBRAGMITES 

Myrica  pensylvanica 

4 

2 3 

4 4 3 

Pkragmites  communis 

4 

1 2 

4 2 4 

Erigeron  pusillus 

4 

1 2 

Spartina  patens 

4 

1 2 

PHRA GMITES- SHRUB 

Pkragmites  communis 

4 

2 4 

4 1 4 

Baccharis  halimi folia 

2 

5 4 

4 2 4 

F=  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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TABLE  35- 

DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  #A1  2 North 


Deposit  Size 

1 . 50  Acres 

0.61 

Hectares 

9-502  of  1 s i and 

1 s land  S i ze 

1 5. 79  Acres 

6.39 

Hectares 

MAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOSIT" 

Bare 

0.28 

0.11 

18.8 

Sparse  Grassland 

0.21 

0.03 

14.0 

Dense  Grassland 

- 

- 

- 

Fhracmites 

0.  44 

0.18 

29.1 

Fkragmites-  Sh  rub 

0.51 

0.21 

54.3 

Shrub 

0.06 

0.02 

3.8 

Sh  rub-Fc res  t 

- 

Shrub-Dense 

Grass  1 and 

- 

- 

- 

Dike 

- 

- 

- 

1.50 

0.61 

100.0% 

Dri ft  (on  depos i t) 

- 

- 

- 

Nor,- drift  deposit 

1.50 

0.61 

100.0 

1.50 

0.61 

0 

0 

0 

1.  percentages  are 

based  upon  dot 

counts  determined  by 

use  of  a dot  grid. 
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TABLE  36. 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  #A 12  North 


MAPPING  UNIT 

ACRES 

HECTARES 

7 

Intert  idaP 

6.48 

2.62 

Tidal  Flats 

- 

- 

2 

Edge  Drift 

- 

- 

3 

Adjacent  Drift° 

0.04 

0.02 

Adjacent  Units'  (total) 

7.82 

3.16 

Sparse  Grassland 

0.37 

0.03 

Dense  Grassland 

0.04 

0.01 

Phragmi tes 

4.82 

1-95 

Phragnites- Shrub 

1.54 

0.62 

Shrub 

1.27 

0.51 

Shrub-forest 

0. 08 

0.03 

1.  Plant  communities  occurring  outside  the  deposit  boundary  on  the  island.; 

2.  Drift  located  at  the  interface  of  the  deposit  and  the  intertidal ; 

3.  Drift  scattered  in  the  intertidal  area  veil  beyond  the  deposit  boundary; 

4.  Mapping  Units  separated  from  the  deposit  vithin  the  intertidal  area . 
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USE  OF  DREDGED  MATERIAL  ISLANDS  BY  COLONIAL  SEABIRDS  AND  WADIN6— ETC (U> 
JUN  78  F 6 BUCKLEY * C A MCCAFFREY  DACW39-76-C-0166 

UNCLASSIFIED  WES-TR-D-78-1  NL 


STUDY  ISLAND:  A43a  (Ocean  County) 


139-  A43a,  located  at  39°36'  latitude  and  7^ ° 1 3 1 longitude,  is 

11.3  km.  north  of  Beach  Haven  Inlet.  The  southeastern  tip  of  the  island 
had  a dredged  material  deposit  of  2.8  acres  (1.1  ha.)  of  unknown  age  and 
origin.  The  entire  island  is  almost  20  acres  (7-8  ha.)  in  size. 

)40.  Most  of  the  island  was  salt  marsh  with  drift  mats  concentrated 
near  the  daily  high  tide  mark  (Fig.  38).  The  dredged  material  area  had  only 
slight  elevation  though  it  was  covered  with  tall  vegetation. 

141.  A dense  growth  of  Phragmites  aomrrxr.is  dominated  the  area.  (Tables 
37-38).  Portions  of  the  area  had  an  abundance  of  1-1.5  meter  high  Myrica 
pensylvanioa  and  Baccharis  halimifolia  mixed  with  2 meter  tall  Phragmites.  High 
marsh  vegetation  extended  into  the  interior  of  the  Phragmites  associations 

as  indicated  on  the  accompanying  vegetation  rap  (Fig.  39). 

142.  This  island  was  in  an  early  serai  stage,  though  vegetation 
indicative  of  mid  serai  stages  was  present  as  well  (fable  39). 


Figure  38.  New  Jersey  dredged 
material  island  ft Ak3a  drift  overlay. 


TABLE  37. 

AVERAGE  FREQUENCY , COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  A43a 


MAPPING  UNIT/SPECIES 


PHPJ.Gt'-lITES 
Paragmites  corxmunis 
PHFAGi-'ITaS-  SHRUB 

Pkragmites  communis 
Spariina  patens 
Solidago  seirvervirens 
Baacharis  halirnifolia 
Uyrica  per.sylvanica 
Dead  shrubs 

INTERTIDAL 


Spartina  patens 
Spartina  altemi flora 
Airip'lez  patula  var.  hastata 
Salicomia  europaea 
Disticklis  spiaata 


HERB  QUADRATS 
Qxl  m.) 


SHRUB  QUADRATS  VISUAL! 

(2x2  m.) EST. 


4 

3 

3 

2 

1 


3 

3 

1 

1 

I 


2 

3 

1 

2 

2 


4 

3 

1 
1 

2 


H 


4 

2 

2 

r. 

t 

h 


F C H 


C H 


4 5 5 


4 3 


3 

2 

2 


2 

3 

2 


F=  Frequency  Class;  C=Cover  Class;  H=Heicht  Class. 
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TABLE  38 . 


DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  *A43a 

K 


s'za  2.79  Acres  1.12  Hectares  14.435  of  Island 


Depos it  Size 
Island  Size 


2.79  Acres  1.12  Hectares 

19.18  Acres  7.76  Hectares 


MAPPING  UNIT 


ACRES 


HECTARES 


% OF  DEPOSIT' 


Bare 

- 

- 

• 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

- 

- 

- 

Tkrzgxiiss 

1.37 

0.75 

67.0 

Fkragmz  ias-Shrub 

O.63 

0.23 

24.7 

Shrub 

- 

- 

- 

| Shrub-Forest 

- 

- 

- 

Shrub-Dense 

Grassland 

- 

- 

Oi  ke 

- 

- 

- 

Intertidal 

0.23 

0.0? 

8.2 

(within  deposit) 

I 

2.79 

1.12 

99.9% 

1 

Drift  (on  deposit) 

- 

^ Non-drift  deposit 

f 

2.79 

1.12 

100.0 

! 1 
! 

2.79 

1.12 

100.05 

1 

I I I 

; j STUDY  ISLAND:  453  (Ocean  County) 

j 143.  45B,  located  at  39°34‘  latitude  and  74°15'  longitude,  isdirectly 

west  of  study  island  45A,  and  8 kin.  north  of  Beach  Haven  Inlet  (Fig.  40)  . A 
j house  was  situated  on  the  middle  of  the  island.  The  island  was  last  used  for 

I dredged  material  deposition  in  1963,  under  the  auspices  of  the  U.S.  Army  Corps 

of  Engineers,  Philadelphia  District.  The  island  had  little  topographic  relief 
and  was  4 acres  (1.6  ha.)  in  size,  with  about  2.6  acres  (I  ha.)  of  it 

covered  by  dredged  material. 

, I 

144.  A small  salt  marsh  bordered  the  dredged  material  deposition,  its 
upper  edge  bordered  by  Iva  frutesoens  (Fig.  41).  The  Iva  met  a dense  stand 
of  Phragmites  communis , which  was  more  open  at  the  center  of  the  island  than 
it  was  near  the  marsh.  Ityvica  pensylvanioa  and  Baccharis  halimifolia  were 

j occasionally  scattered  through  the  Phragmites  (Tables  40-41).  A lawn  sur- 

1 rounded  the  house. 

145.  Because  of  the  island's  private  ownership,  and  its  similarity 

1 to  other  islands  studied,  minimal  field  work  was  done  on  this  island. 

146.  The  island  was  characterized  by  an  early  serai  stage  but  mid 
and  late  serai  stage  vegetation  was  also  present  (Table  42). 
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TABLE  40  . 


1 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  45B 


1 

| MA?P 1 NG  UNIT/SPECIES 

HERB  QUADRATS  SHRUB  QUADRATS  VISUAL 

(lxl  m. ) (2x2  m.)  EST. 

FCH  FCH  CH 

PHRAGMITES 

Phragrnites  oomrrunis 

4 4 

Baccharis  halimifotia 

2 4 

PHRAGMITES- SHRUB 

Phragmites  communis 

4 4 

Baccharis  halimifotia 

3 4 

Iva  frutesosns 

4 3 

INTERTIDAL 

Limoniun  nashii 

1 2 

Spartina  alts  mi  flora 

5 2 

Spartina  patens 

3 2 

: I 

1 

I 

V 

I 


F=  Frequency  Class;  C=Cover  Class;  H=Height  Class, 

j 139 


TABLE  4l. 


DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  # /,cB 


Depos it  Size 

2.61 

Acres 

1.05 

Hectares 

64.44%  of  1 s 1 and 

1 s land  S i ze 

4.05 

Acres 

1.64 

Hectares 

1 , - - 

MAPPING  UNIT  ACRES  HECTARES  * OF  DEPOSIT' 


Bare 

- 

- 

- 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

0.35 

0.14 

13.3 

rkrcgnrites 

1-92 

0.78 

73.8 

rhragnti  tes- Shrub 

0.29 

0.12 

11.2 

Shrub 

C.  03 

0.01 

1.0 

Sh  rub-Fcres  t 

- 

Shrub-Dense 

Grass  1 and 

- 

- 

- 

D i ke 

- 

House 

0.02 

< 0.01 

0.7 

2.61 

in 

O 

100.0% 

Dri ft  (on  depos i t) 

0.15 

0.06 

5.58 

Non-drift  deposit 

2.46 

0.99 

94.42 

2.61 

1.05 

100.00% 

I 

1.  percentages  are  based  upon  dot  counts  detsrrrlr^d  by  use  of  a dot  grid. 

1 
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STUDY  ISLAND:  51 B (Ocean  County) 


1^7.  5'B,  located  at  3 9 ° 3 1 latitude  and  74°l8‘  longitude,  and  directly 

opposite  Beach  Haven  Inlet,  consists  of  a 4.5  acre  (1.8  ha.)  dredged  material 
deposition.  The  dredged  material  was  deposited  upon  a large  area  of  salt 
marsh,  which  extends  about  7.2  km.  from  Tuckertcn,  New  Jersey^  on  the  main- 
land, in  1 965  under  the  auspices  of  the  U.S.  Army  Corps  of  Engineers,  Phila- 
delphia District. 

148.  The  dredged  material  deposition  was  basically  rectangular  in 
shape,  with  a cut  off  pattern  to  the  arching  vegetative  zone,  suggestive 
of  erosion  of  the  deposit  (Fig.  42).  Sides  of  the  surrounding  salt  marsh 
were  badly  eroded  and  seemed  subject  to  erosion  by  wave  attack.  Much  of  the 
marsh  surface  was  non-vegetated  peat  and  salt  panne  (Fig.  43).  Drift  material 
was  found  part  way  up  the  deposit  dome,  probably  left  by  storm  tides. 

149.  The  dome  rises  to  at  least  one  meter  in  elevation,  with  sand 
and  shell  beneath  the  sparse  vegetation  (Fig.  44).  Solidago  sempervirsr.s , 
Eragostis  speotabiltis  (?),  and  Evigevon  pusillus  are  the  most  abundant  plants. 
The  base  of  the  dome  was  dominantly  an  Ammophila  br&vilulata  grassland.  On  the 
south,  this  gradually  descended  to  a mixture  of  P'nracmi. tes  conziranio,  1-1-3 
meters  tall,  growing  above  an  4.  bvsviligulatc.  herb  layer.  Myrica  mnsyl- 
vaniaa  shrubs  were  scattered  throughout,  and  a large  area  of  drift  was 
beneath  some  of  the  sparser  P'nragmitss  areas.  The  northern  side  had  a 
similar  mixture  of  Phragmives  and  low  grasses  and  herbs  but  wi th  abundant 

M.  pensylvcr.-'.aa.  and  Baachzris  kclimifolic  scattered  throughout.  The  western 
side  had  a high  marsh  with  a mixture  of  P.  corrrrxnis  on  the  upper  edge.  The 
marsh  was  frequently  bordered  by  Iva  fruiesaens , P.  aonrvunis  and  B.  halzir.z.- 
folia  (Tables  43_4a) . 

150.  On  51 B,  the  characteristic  serai  stage  was  an  early  one,  though 
vegetation  indicative  of  mid  serai  stages  was  also  present  (Table  45). 
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TABLE  43 . 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  Cr  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  513 


MAPPING  UNIT/SPECIES 

HERB 

(1x1 

QUAD 

m.) 

\A  i S 

SHRU3  QUADRATS  VISUAL 

(2x2  m.)  EST. 

F 

C 

H 

F C H C H 

SPARSE  GRASSLAND 

Solidago  sempervirens 

4 

2 

2 

Erigeron  pus  Ulus 

3 

2 

1 

Eragrostis  speciablis  (?) 

2 

2 

2 

Ammophila  breviligulata 

2 

2 

2 

Phragmites  communis 

2 

1 

4 

DENSE  GRASSLAND  (UPLAND) 

Ammophila  breviligulata 

4 

3 

3 

Solidago  sempervirens 

3 

2 

2 

Phragmites  communis 

3 

1 

3 

PHRAGMITES 

Phragmites  communis 

4 

2 

h 

4 3 4 

Ammophila  breviligulata 

3 

2 

3 

Solidago  sempervirens 

2 

2 

2 

Spartina  patens 

2 

3 

2 

PHRAGMITES- SHRUB 

Phragmites  communis 

4 

2 

4 

4 3 4 

Myrica  pensylvanica 

3 

4 

4 

2 3 4 

Eragrostis  spectablis  (?) 

2 

3 

2 

Festuca  rubra 

2 

3 

2 

Ammophila  breviligulata 

2 

2 

2 

Solidago  sempervirens 

1 

1 

2 

F=  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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TA3LE  43. (Concluded) 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  51 B 


MAPPING  UNIT/SPECIES 

HERB 

(lx! 

QUADRATS 

m.) 

SHRU3  QUADRATS  VISUAL 

(2x2  m.)  EST. 

F 

C 

H 

F C H C H 

SHRUB-DENSE  GRASSLAND 

Phragmites  communis 

4 

2 

4 

4 2 4 

Spartina  patens 

4 

5 

2 

Sairpus  amerioanus 

a 

1 

3 

Solidago  sempervirens 

2 

2 

2 

Dead  Shrubs  (Bacakaris) 

- 

- 

- 

2 2 3 

Festuca  rubra 

2 

5 

2 

INTERTIDAL 

Distiahlis  spicata 

4 

1 

2 

Spartina  patens 

3 

4 

2 

Salioomia  europaea 

2 

1 

2 

Spartina  altemi  flora 

2 

3 

2 

A triplex  patula  var.  hasiata 

2 

1 

2 

F*»  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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TAELE  44 . 


DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  g 51 B 


Depos it  Size 
I s land  S i ze 


4.44  Acres  1.80  Hectares 


% of  Island 


Acres 


Hectares 


TABLE  45. 


SEPARATED  HAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  # 51 B 

| 


CAPPING  UNIT 

ACRES 

HECTARES 

1 n tart i dal 1 

9.48  + 

3.84  + 

Tidal  Flats 

- 

- 

Edge  Dri ft^ 

< 0.01 

<0.01 

Adjacent  Drift  ^ 

- 

- 

d 

Adjacent  Units 

- 

- 

1.  Plant  ccrramni ties  occurring  outside  the  deposit  boundary  on  the  island; 

2.  Drift  located  at  the  interface  of  the  deposit  and  the  intertidal ; 


STUDY  ISLAND:  A53a  (Atlantic  County) 


151-  A59 a,  located  at  39°23‘  latitude  and  74e24'  longitude  , is  part 

of  Brigantine  National  Wildlife  Refuge.  It  is  west  of  Brigantine  Inlet  and 
adjacent  to  Perch  Cove,  which  was  last  utilized  by  the  U.S.  Army  Corps  of 
Engineers,  Philadelphia  District,  for  subaqueous  disposal  of  dredged 
material  in  1963.  A59a  is  a dredged  material  deposit  at  the  tip  of  the 
salt  marsh  abutting  Perch  Cove,  and  is  nearly  6 acres  (2.4  ha.)  in  size. 
Elevation  of  the  area  was  estimated  to  be  not  more  than  1 meter. 

152.  The  perimeter  of  the  dredged  material  deposit  was  covered  by 

a large  bare  salt  flat  beyond  which  there  was  an  expanse  of  low  marsh  (Fig. 

45).  A narrow  band  of  salt  marsh  surrounded  the  upland  vegetation.  The  high 
marsh  vegetation  mixed  with  Iva  finite so 3ns  and  gradually  ascended  to  a 
mixture  of  2-4  meter  nigh  Vkvagmiies  cominis , ityrica  pev.3ylva.niaa , 

Bcackaris  halimifolia  and  I.  fan tescens . The  Fhaagnitss  dominated  this 
association  on  most  of  the  island  (Fig.  46).  On  the  eastern  side  and  at  one 
place  on  the  west  side,  4-6  meter  high  shrubs  dominated  the  Phragmites. 

Several  1.8-3. 6 meter  high  shrub  thickets  were  located  throughout  the  island. 
The  shrub  thickets  were  dominated  by  M.  pensylvanica  and  B.  hali-nri folia, 
though  Rhus  radiaans  and  P.  coiiminis  were  also  present.  A few  Juniperus 
virginiana  trees,  3_4.6  meters  high,  also  grew  in  the  thickets.  (Tables  46-47). 

153.  The  characteristic  serai  stage  of  this  study  island  was  a mid 
serai  one.  Vegetation,  indicative  of  early  and  late  serai  stages,  was  also 
present  (Table  48) . 


Figure  ^5*  New  Jersey  dredged 
material  island  *A59a  drift  overlay. 
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II 


Figure  ^6.  New  Jersey  dredged 
material  island  #A59a  vegetation  map. 
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TABLE  4 6. 

AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  C"  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  A59a 


MAPPING  UNIT/SPECIES 

HERB 

(lxl 

QUADRATS 
m. ) 

SHRUB  QUADRATS 
(2x2  m.) 

VISUAL 

EST. 

F 

C H 

F C H 

C H 

PHRAC-XITES- SHRUB 

Atriplex  patula  var.  hastata 
Iva  frutescens 
Phragrr.i  tes  communis 
Baccharis  halvnifolia 
l-byrica  pensylvanica 
Rhus  radicans 
Spartina  patens 

SHRUB 

Spartina  patens 
Baacharis  halvnifolia 
utyrica  pensylvanica 
Rhus  radicans 
Phraymites  communis 
Festuca  rubra 


5 

A 

3 

2 

2 

2 

I 


5 

4 

4 

3 

2 

1 


2 

4 

5 
5 

2 


2 

5 

5 

4 

5 

2 


F=  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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TABLE  47. 

DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  # A59a 


Depos it  Size 

5.85  Acres 

2.36  Hectares 

- 

% of  1 s 1 and 

1 s land  S i ze 

Acres 

Hectares 

MAPPING  UNIT  ACRES  HECTARES  % OF  DEPOSIT' 


| ' 

* Bare 

- 

- 

1 

* Sparse  Grassland 

i 

- 

- 

- 

1 

Dense  Grassland 

0.04 

0.01 

0.6 

Thraarrizes 

0.55 

0.22 

9-4 

. Fhrcgrrites-  Shrub 

I 

2. 1 6 

0.87 

36.9 

‘ Shrub 

O.69 

0.23 

11.8 

Shrub-Fo rest 

| 

< 0.01 

< 0.01 

0.2 

Shrub-Dense 

2.41 

0.97 

41.1 

1 Grassland 

1 

Di  ke 

I 

- 

- 

- 

1 

1 

5.85 

2.36 

100.0% 

I 

Drift  (on  deposit) 

t 

0.46 

0.18 

7.8 

1 Non-drift  deposit 

5-39 

2.18 

92.2 

1 

I 

5.85 

2.36 

100.0% 

1 

1.  ^percentages  are  has 

ed  upon  dct 

coxmis  deterrrir^d  by 

use  of  c dot  grid. 
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TABLE  48. 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  #A59a 


MAPPING  UNIT  ACRES  HECTARES 


• Intertidal^ 

12.64  + 

4.97  - 

Tidal  flats 

2-59  + 

1.21  + 

Edge  drift 

0.23 

0.09 

Adjacent  drift 

0.34 

0.14 

Adjacent  units:'  (total) 

0.05 

0.02 

Shrub 

0.02 

0.01 

4 

Shrub-dense  grassland 

0.03 

0.01 

i 

i 

t 

i 

i 

I ! 

i 


Plant  correunities  occurring  outside  the  deposit  boundary  on  the  island; 
Drift  located  at  the  interface  of  the  deposit  and  the  intertidal ; 

Drift  scattered  in  the  intertidal  area  well  beyond  the  deposit  boundary. 
Mapping  units  separated  from  the  deposit  within  the  intertidal  area. 
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STUDY  ISLAND:  78B  South  (Atlantic  County) 


15**.  78B  South,  located  at  39 ° 1 9 1 latitude  and  7*tc3V  longitude,  is 

opposite  Great  Egg  Harbor  Inlet.  Its  configuration  was  linear,  giving  an 
elongate  and  narrow  appearance  (Fig.  **7  and  49).  The  dredged  material  depo- 
sition, 8.5  acres  (3-**  ha.)  in  size,  was  on  a salt  marsh,  which  is  less  than 
2.7  km.  south  of  Ocean  City,  New  Jersey,  and  only  1.8  km.  from  Somer's  Point, 
New  Jersey.  The  dredged  material  was  last  deposited  in  this  area  in  1969 
under  the  auspices  of  the  U.S.  Army  Corps  of  Engineers,  Philadelphia  District. 

155.  The  island  was  dominated  by  shrub  thickets  and  a mixture  of 
Pkvagmites  corrmmis  and  shrub  species  (Fig.  48  and  50)  . The  interior  shrub 
thickets  were  about  2-4  meters  high  and  dominated  by  Myrica  psnsylvanica , Rhus 
radioans , and  Baccharis  hatinifolia.  Numerous  Juniperus  virginiana  trees,  3_6 
meters  high,  were  scattered  through  the  shrub  thickets.  A few  stands  of  P. 
communis  were  found  on  the  island.  Two  types  of  dense  grassland  were  also 
found:  one  was  dominated  by  Amvophila  brsviligulata  and  the  other  character- 
ized by  Andropogon  scoparius , Solidago  sempervirens  and  Achillea  millefoliurrt. 
The  salt  marsh  was  bordered  by  1-2  neter  high  Iva  fvutescer.s  often  with 
Spartina  patens  beneath  it  (Table  49) • 

158.  A mixture  of  sand  and  drift  supported  a varied  vegetation  on 
the  seaward  edge  of  the  dredged  material  deposit.  It  was  dominated  by 
Chenopodium  album,  Cakile  edentula,  Solidago  sempervirens , Leapidiwn  virgin- 
icun  and  Chenopodiun  anbrosoides.  Numerous  other  species,  mostly  herbs, 
and  a few  grasses  and  shrubs,  also  occurred  here.  Seaward  of  the  beach  and 
drift  area,  peat  or  low  marsh,  were  found,  depending  upon  location  (Table  50). 

157.  73b  South  was  noteworthy  for  the  dominance  of  P.kus  rcaicans  and 
an  abundance  of  J.  Virginians.  Only  983  South  had  a comparable  quantity 
of  J.  virginiana. 

158.  This  area  was  characterized  by  a late  serai  stage  but  vegetation 
indicative  of  early  and  mid  serai  stages  was  also  present  (Table  51). 


1 

I 

1 

! 


Figure  mo.  New  Jersey  dredged  material 
island  ft 78B  South  (Section  1)  vegetation  map. 
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Vegetation:  Cti»ryl  McCaffrey  


Figure  50.  New  Jersey  dredged  material 
island  £78B  South  (Section  2)  vegetation  map. 
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TABLE  49. 


I 

i 

! 


i 


i 

i 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  0=  MAJOR  PLANT  SPECIES 


STUDY 

ISLAND 

: 78B 

Sou  tn 

HERB 

QUADRATS 

SHRUB  QUADRATS 

VISUAL 

HAPPING  UNIT/SPECIES 

(1x1 

a. ) 

(2x2  m.) 

EST. 

F 

C 

H 

F C H 

C H 

BARE- (BEACH) 

• 

Spartina  altem.iflora 

4 

3 

3 

Cakile  edentula 

2 2 

Chenopodium  album 

2 2 

Lepidium  virginicum 

2 2 

DENSE  GRASSLAND  (UPLAND) 

Aimophila  breviligulata 

4 

3 

3 

Archillea  millefolium 

1 

2 

2 

Spartina  paier.s 

1 

2 

2 

Solidago  sempervirens 

1 

2 

2 

Myrica  pensylvanica 

1 

3 

4 

1 2 5 

Phragnites  communis 

1 

1 

2 

PHRAGMITES 

Phragmitss  communis 

4 

5 

4 

4 4 4 

3ac chari s kalimi folia 

4 

1 

R 

2 1 4 

Solidago  sempervirens 

4 

2 

3 

Spartina  patens 

4 

2 

3 

Rhus  radicanc 

r+\ 

F-  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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TABLE  49.  (Concluded) 


AVERAGE  FREQUENCY , COVER  AND 

STUDY 

HEIGHT 

ISLAND 

CLASSES  OF  MAJOR 

: 78S  South 

PLANT  SPECIES 

HERB 

QUADRATS 

SHRUB 

QUADRATS 

VISUAL 

MAPPING  UNIT/SPECIES 

(lxl 

m 

) 

(2x2 

m.) 

EST. 

F 

c 

H 

F C 

H 

C H 

PHRAGMITES- SHRUB 

Dead  shrubs 

3 4 

Baoohxris  halimifolia 

1 4 

Iva  frutesoens 

1 3 

Mrioa  pensglvar.ica 

1 4 

Phragmites  communis 

1 4 

SHRUB 

Myriaa  pensy Ivanioa 

2 

4 

5 

3 4 

4 

Rhus  radio  cm  s 

2 

2 

2 

3 4 

4 

Baooharis  halimifolia 

1 

4 

5 

3 4 

4 

Iva  frutesoens 

1 

4 

4 

3 4 

4 

Dead  shrubs 

- 

- 

- 

3 4 

5 

Festuaa  rubra 

1 

3 

2 

SHRU8-F0REST 

Rhus  radicans 

4 

4 

5 

tfyrioa  pensylvanica 

4 

3 

5 

Iva  frustescens 

2 

2 

4 

Juniperus  virginiana 

2 1 

6 

F=  Frequency  Class;  C=Cover  Class;  H=Heiaht  Class. 
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TABLE  50. 

DREDGED  MATERIAL  ISLAND  AND  NAPPING  UNIT  AREAS:  ISLAND  - 78b  South 


I 


» 

! 


i 


* 


\ 

i 


I 


I 


Deposit  Size  8.49  Acres  3.45  Hectares  - % of  I s 1 and 

I s land  S i ze Acres  Hectares 


Jmapping  unit 

ACRES 

HECTARES 

% OF  DEPOSIT* 

Bare 

0.70 

0.28 

8.2 

Sparse  Grassland 

0.47 

0.19 

5.5 

Dense  Grassland 

0. 66 

0.27 

7.3 

Fkragmites 

1.40 

0.57 

16.5 

Phragmiies- Sh  rub 

0.89 

0.36 

10.5 

Shrub 

3.89 

1.53 

45-9 

Shrub- Forest 

0.20 

0.03 

2.3 

Shrub-Dense 

0.19 

0.08 

2.2 

Grass  1 and 

Dike 

- 

- 

- 

Intert i da  1 

0.09 

0.04 

1.1 

(wi th i n depos i t) 

8.49 

3-45 

100.0% 

Drift  (on  depos i t) 

0.34 

0.14 

4.0 

Non-dr i ft  depos i t 

8.15 

3-31 

96.0 

8.49 

3.45 

100.0% 

2.  ■percentages  are 

based  upon  dot  counts 

determined  by 

use  of  a dot  grid. 

163 


TABLE  51. 


SEPARATED  MAFPING  UNITS  AND  DRIFT  AREAS : ISLAND  4 78B  South 


MAPPING  UNIT 


ACRES 


HECTARES 


1 n tert i da  1 

16.51  + 

6.68  + 

Tidal  Flats 

- 

- 

2 

Edge  Drift 

0.73 

0.32 

Adjacent  Drift  0 

0.06 

0.02 

d 

Adjacent  Uni ts 

- 

- 

2.  P^ant  ccmrxnztzes  occurring  cues zee  the  deg: sit  ooiczdary  on  the  island; 

2.  Drift  looazed  az  the  interfere  of  the  deposit  era  the  intertidal ; 

3.  Drift  saazzered  in  the  interzidal  area  well  oeyend  the  deposit  boundary 

4.  Mapping  Units  separated  from  the  deposit  wizr.in  zhe  interzidal  area. 


6 


1 


STUDY  ISLAND:  85C  (Cape  May  County) 


; 


! 


I 


l 


159-  85C,  located  at  39° 1 ^ ' latitude  and  7^03SI  longitude,  is  a diked, 

dredged  material  island,  about  1.8  km.  northwest  of  Corson  Inlet  and  just 
north  of  study  island  85dmi.  A salt  marsh,  and  approximately  1 km.,  separates 
the  study  island  from  a beach  development  at  the  south  end  of  Peck  Beach. 

The  dredged  material  deposit  is  9*8  acres  (A  ha.)  in  size  and  was  last  used 
for  deposition  in  1976,  under  the  auspices  of  the  U.  3.  Army  Corps  of 
Engineers,  Philadelphia  District.  As  was  the  case  with  study  island  A5A, 
the  1976  dredged  material  depos i ton  appeared  to  have  covered  only  part  of 
the  dredged  material  deposit  already  there  (Fic.  pi). 

160.  The  diked  area  was  only  about  1.5  meters  high  and  1 meter  wide. 

It  supported  a varied,  mostly  herbaceous,  vegetative  community  (Fig.  52). 
Phragmites  communis  was  dominant,  with  Phytolacca  ar^riccrna,  Stvophostyles 
'islvola  and  Fesru.ca  rubra  also  common.  Inside  the  dike  was  an  essentially  bare 
expanse  of  the  _ost  recently  dredged  sediments.  The  substrate  here  was 

sand,  with  blue  mussel  shell  in  some  places.  Open  water  wa s found  on  the 
southern  end  and  caked  mud  lined  the  two  adjoining  deposit  sides.  Most  of 
85c  was  covered  by  a dense  stand  of  P.  ccmrvjnis,  1.8-3  meters  high.  At  the 
center  of  the  Phragmites  covered  area  was  an  ooen  area,  of  higher  elevation 
(possibly  the  apex  of  earlier  deposits).  This  central  portion  had  a variety 
of  plant  species  and  growth  forms,  dominated  by  1-2  meter  high  Phra smites . 
Andropogon  scoparius,  Oenothera  biennis,  Achillea  mi l life  Hum  and  Festuca 
rubra  composed  the  herb  layer.  Erigeron  pusillus  and  Vulpia  octoflora 
were  found  here  also  (they  were  also  present  on  study  islands  A12  and  51B). 

They  may  have  been  relicts  from  an  earlier  success iona I stage  of  this  deposit. 
Numerous  shrubs  were  scattered  throughout  this  open  area.  Species  included 
aaccharis  halinifotia , Myrica  pensylvanica,  Rhus  copallina,  a few  Junipeims 
virginiana,  and  some  Rhus  radicans.  This  was  also  the  only  location  where 
specimens  of  Acer  rubrum  and  Vitis  aestivalis  ■.-.ere  found.  A f ew  other  open 
places  with  similar  vegetation  were  found  randomly  within  the  Phragmites  (Tables 

53-5*0  . 

161.  On  the  northern  end  of  the  island,  an  area  of  live  and  dead 
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Phi’agmites  which  had  been  subjected  to  approximately  0.6  meter  of  sand 
burial  was  found.  Some  dead  B.  kalimifolia  bushes, also  buried  by  sand, 
were  found  in  this  area  as  well.  The  sand  appeared  to  have  been  from  aeol  ian 
transport. 

162.  This  study  island  was  characterized  by  an  early  serai  stage  but 
mid  serai  stage  vegetation  was  also  present  (Tsole  p4) . 


I 

I 

I 

I 

i 

i 

I 


w 


Figure  51*  New  Jersey  dredged 
material  island  £ 8 5C  drift  overlay. 
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VEGETATION  MAP 
ISLAND  85c 


V#g  • tatlon:  Cheryl  McCaffrey 


JDS  77 
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TABLE  52. 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  CF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  35C 


MAPPING  UNIT/SPECIES 


BARE  (DIKE) 

Pkragxitss  ccrarrunis 

PERAC'-’IiES 

Phragrvites  ccrrrrunis 

PHRACEIEE5  - SHRU3 

Spartina  patens 
Fhragmites  oorrarunis 
Pacckcris  hatimi.  folia 
Dead  shrubs 
Rhus  radiaar.s 
Andropogon  saoparius 
Myrica  pensylvanioa 
Rhus  cop  at  Zina 
Solidcgo  sempezvirsns 

DIKE 

Phraamitas  conanunis 


HERB  QUADRATS 
( 1 xln. ) 


SHRUB  QUADRATS 
(2x2  m.) 


H 


H 
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C H 


1 2 

5 5 

5 2 

h A 

3 5 

3 '4 


2 

2 

5 

3 

2 


3 h 


F-  Frequency  Class;  C=Cover  Class;  H=Height  Class, 


TABLE  53. 


i 

i 


DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  #8pC 


Depos it  Size 

9. 79  Acres 

3. S&  Hectares 

- 

% of  Island 

- 

1 s 1 and  S i ze 

Acres 

Hecta  res 

« 

LMAPPiNG  UNIT  ACRES  HECTARES  % OF  DEPOSIT' 


Bare 

1.61 

o.  65 

16.6 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

- 

- 

- 

Fkracmites 

6.26 

2.53 

63-9 

Fhragrsites- Shrub 

0.22 

0.09 

2.2 

Shrub 

- 

- 

- 

Shrub-Fores  t 

< 0.01 

< 0.01 

*1  0.1 

Sh  rub-Dense 

Grassland 

' 

' 

Dike 

1.35 

0.55 

13.8 

Water  (impounded) 

0.35 

0.14 

3.6 

9.79 

3-96 

100.0% 

Drift  (on  deposit) 

0.21 

0.08 

2.1 

Non-drift  deposit 

4.58 

3.83 

97.4 

9-79 

3. 96 

100.0% 

2.  oercer.tages  are  based  uvon  dot  counts  determined  by  use  of  a dot  grid. 

I 
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TABLE  5b. 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  .-85C 


MAPPING  UNIT 


ACRES 


Intertidal' 

8.06 

Tidal  flats 

0.35 

Edge  drift 

0.23 

Adjacent  Drift 

0.02 

Adjacent  Units:'  (total) 

1 Q7 

Shrubs 

0.33 

Shrub-dense  grassland 

0.21 

Phragmites 

1 .20 

Phraarr.i  tes- shrub 

0.13 

HECTARES 


1.  "Plant  communities  occr-orring  outside  one  deposit  boundary  on  the  island; 

2.  Drift  located  at  the  interface  of  the  deposit  and  the  intertidal; 

3.  Drift  scattered  in  the  intertidal  ci'ea  well  beyond  the  deposit  boundary; 

4.  Happing  Units  separated  from  the  deposit  within  the  intertidal  area. 


STUDY  ISLAND:  85  South  (Cape  May  County) 


1 


1 63  - 85  South,  located  at  3 9 ° * 5 1 latitude  and  7^°39‘  longitude, 

is  less  than  I km.  from  the  barrier  beach  and  about  the  same  distance 
| northwest  from  Corson's  Inlet.  It  is  south  of  study  island  85dmi , and 

i surrounded  by  small  creeks  and  salt  marsh.  The  size  of  the  dredged 

material  deposit  is  1.7  acres  (0.7  ha.)  and  it  was  last  utilized  for 
dredged  material  deposition  in  1966,  under  the  auspices  of  the  U.S. 

Army  Corps  of  Engineers,  Philadelphia  District. 

16A.  A ring  of  salt  pannes,  extending  from  the  low  salt  marsh, 
bordered  the  dredged  material  deposit  (Fig.  53)-  The  periphery  of  the  upland 

area  was  dominated  by  an  open  area  of  Iva  fruiescens , 1 meter  high  and  with 

a dense  ground  cover  of  high  marsh  species,  dominated  by  Juncus  gerardi. 
Scattered  Pkragrnites  communis  was  found  with  the  Juncus  (Fig.  5^)  • 

165.  A band  of  Pkragrnites  communis,  1-1.5  meters  high,  mixed  with 

I.  frutesacns,  Bacc'naris  kalimi  folia,  and  l-'.uvica  pensylvanica,  all  approxi- 
mately the  same  height,  and  J.  gerardi  and  Psstuca  rubra,  dominated  the 
herb  layer  inside  the  periphery. 

166.  The  center  of  the  deposit  area  had  a slight  elevation, 

approximately  0.5  meters,  and  was  covered  with  shrubs.  Dominated  by 

j M.  pensylvanica  and  3.  halinifo lie,  2-3  meters  high,  Pkragrnites,  of 

similar  height,  was  also  found  scattered  through  the  thickets.  Rhus 
, copallina  and  R.  radicans  were  also  common.  Occasional  2-A  meters  high 

* Juniperus  virginiana  were  also  present  (Tables  55-56). 

. 167.  Vegetation  here  was  character i zed  by  a late  serai  stage,  though 

i plant  communities  indicative  of  mid  serai  stages  were  also  present  (Table  57). 

I 
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TABLE  55. 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPEC i ES 

STUDY  ISLAND:  85  South 


MAPPING  UNIT/SPECIES 


PflPA.JaZTaS- SHRUB 

Fhragmites  communis 
Jimaus  gerardi 
Iva  frutsscens 
3acchzris  halimi folia 
Murica  pensulvanioa 
Shrub  seedl i ngs 
Soli dago  sempervirsns 

SHRUB 


Festuaa  rubra. 
Fhragmites  communis 
Myrica  pensylvcmica 
3aacharis  halimi folia 
Rhus  copallina 
Achillea  millefolium 
Iva  frutescens 
Rhus  radicans 


HERB  QUADRATS 
( 1x1  m.) 


SHRUB  QUADRATS  VISUAL 

(2x2  m.) EST. 


H 


H 


4 

4 

3 

3 

2 

3 

3 

4 
3 
3 
2 
2 
2 
1 
1 


4 

2 

4 

2 

2 

2 

3 

2 


4 

2 

3 

4 
3 
1 
2 


2 

5 

4 

5 
4 
3 
3 
2 


2 

3 

2 


4 

4 

4 


4 

3 

2 

2 

2 

1 


2 

4 

3 

3 


4 

5 
4 
3 


3 3 
2 3 


Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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TABLE  55-  (Concluded) 


I 


I 

I 

I 

I 

! 

I 

I 

i 

1 

I 

I 

I 

i 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  85  South 


MAPPING  UNIT/SPECIES 

HERB  QUADRATS 
(lxl  m. ) 

SHRUB  QUADRATS 
(2x2  m.) 

V 1 S UAL| 
EST. 

F C H 

F C H 

C H 

SHRUB-DENSE  GRASSLAND 


Iva  fmtescens 
Iva  seed! i ngs 
Jimaus  gerardi 
Salisomia  europaea 
Limonium  nashii 
Pkragmites  aormunis 
Svariina  altsvr.i flora 


b b 2 
b 3 I 
A 3 2 
b 3 1 
b 1 2 
2 1 3 
2 1 2 


b 3 3 


INTERTIDAL 

Spartina  altermi flora 
Salicomia  virginica 
Salioomia  euivpaea 
Limonium  nashii 
Spartina  patens 
Salicomia  bigelovii 


b 2 2 
2 b 2 
2 1 2 
2 2 2 
2 2 2 
2 1 2 


I 


I 


F-  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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TABLE  56; 

DREDGED  MATERIAL  ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  85  South 


Depos it  Size 

1 . 74  Acres 

0.70  Hectares 

^ of  Island 

1 s land  S i ze 

Acres 

Hectares 

.MAPPING  UNIT 

ACRES 

HECTARES 

% OF  DEPOSIT' 

Bare 

- 

- 

- 

Sparse  Grassland 

- 

- 

- 

Dense  Grassland 

- 

- 

- 

Fkragrrltes 

- 

- 

- 

Fhragmiiss-Shrub 

0.53 

0.22 

30.5 

Shrub 

0.70 

0.28 

40.4 

Sh  rub-Fo res  t 

- 

- 

- 

Shrub-Dense 

0.51 

0.20 

29.1 

Grassland 

D i ke 

“ 

1.74 

0.70 

100.0% 

Drift  (on  deposit) 

0.04 

0.02 

2.5 

Non-drift  deposit 

1.70 

0.68 

37. S 

1.74 

0.70 

100.0% 

1.  percentages  are 

based  upon  dot 

counts  determined  by 

use  of  c dot  grid. 
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TABLE  57. 


SEPARATED  HAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  ?85  South 


MAPPING  UNIT 

ACRES 

HECTARES 

1 nter t i dal ^ 

6. 96  + 

2.82  + 

Tidal  Flats 

- 

- 

Edge  Drift^ 

0.02 

•so. 01 

Adjacent  Drift  ^ 

0.05 

0.02 

Adjacent  Units:'  (to 

CM 

CO 

O 

03 

4-» 

0.13 

Shrub 

0.16 

0.07 

Shrub-dense  grassland 

0.16 

0.06 

1.  Plant  communities  occurring  outside  the  deposit  boundary  on  the  islar.dj 

2.  Drift  located  at  the  interface  of  the  deposit  and  the  intertidal j 

3.  Drift  scattered  in  the  intertidal  area  'cell  beyond  the  deposit  boundary, 

4.  Mapping  Units  separated  from  the  deposit  oizhin  the  intertidal  area. 


STUDY  ISLAND:  1080  (Cape  May  County) 


168.  108B,  located  at  3 9 0 00 1 latitude  and  7^°50'  longitude, 

is  about  3-2  km.  southwest  of  Hereford  Inlet  and  is  cn  the  edge  of 
Richardson  Sound.  The  island  is  approximate! y 7 acres  (2.8  ha.)  in 
size  and  the  dredged  materia!  deposit  upon  it  was  approximately  0.5 
acres  (0.2  ha.)  (Fig.  55).  The  island  was  last  used  for  dredged  material 
deposition  in  1965,  under  the  auspices  of  the  U.S.  Army  Corps  of  Engineers, 
Philadelphia  District. 

169-  The  island  is  surrounded  by  salt  marsh,  shallow  water  and  in 
some  areas,  tidal  flats.  The  dredged  material  deposit  is  dominated  by 
1-2  meter  high  stands  of  Phragnrites  communis  (Fig.  56).  A band  of  Iva 
fnitescens  and  At.in.plex  patula  var.  hastata  mixed  with  Phvagmitas  nearly 
surrounded  the  central  stand  of  Phvagmites.  The  northern  side  of  the  deposit 
had  a band  of  I.  frutescer.s  and  high  marsh  species,  which  were  dominated 
by  Spaxtma  patens.  The  Iva  and  Phragmises  sections  were  separated  by  a 
band  of  drift  vegetation  (Tables  5b’59) • 

170.  The  vegetation  on  this  island  was  characterized  by  an  early 
stage  of  succession  but  mid  serai  stage  vegetation  was  also  present  (Table  60) 


Figure  55-  New  Jersey  dredged 
material  island  #108B  drift  overlay. 
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! table  58. 

1 

AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  CF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  1 083 


I 


l 

I 

I 

I 

I 

I 

I 

I 

) 

I 


HERB  QUADRATS 

MAPPING  UNIT/SPECIES (1x1  m.) 


F C H 


SHRUB  QUADRATS 
(2x2  m.) 

F C H 


VISUAL 

EST. 


PHRAC-MITES 

Phragmites  communis 

PHHA GMITE3- SHRUB 

Phragmites  communis 
Iva  frutescens 

A triplex  patula  var.  hastata 
SHRUB 

Iva  f ruts  scans 
Spartina  patens 
Atviplex  patula  var.  hastata 
Distichlis  spicata 

INTERTIDAL 

Salicomia  virginica 
Spartina  patens 
Distichlis  spicata 
Limonium  nashii 

Phragmites  communis 
Spartina  altemi flora 
Salicoraia  europaea 


5 4 

5 4 

4 A 

3 2 

5 4 
5 2 

4 2 
4 2 

4 2 
4 2 
3 2 
3 2 
3 4 
3 2 
1 2 


F“  Frequency  Class;  C=Cover  Class;  H=Height  Class. 
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TABLE  60. 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  # 1 08B 


MAPPING  UNIT 


Intert ida ! 


Tidal  Flats 
Edge  Or i f t“ 
Adjacent  Dri ft 


Adjacent  Units  ' (total) 


ACRES 


HECTARES 


<0.01 


i 


8 


STUDY  ISLAND:  109  South  (Cape  fay  County) 

171.  109  South,  located  at  38°59'  latitude  and  74°5I 1 longitude,  is 
about  3 km.  north  of  Cape  May  Inlet  and  6.4  km.  south  of  Hereford  Inlet. 

The  dredged  material  deposit  is  on  a salt  marsh  opposite  Wildwood  Crest, 

New  Jersey.  It  is  almost  5 acres  (2  ha.)  in  sice  and  the  last  dredged 
material  deposition  date  for  this  site  is  unkrc.-.n.  However,  dredged 
material  deposition  at  unspecified  sites  in  this  area  occurred  in  I9S5 
under  the  auspices  of  the  U.  S.  Army  Corps  of  Engineers,  Philadelphia  Dis- 
trict (Fig.  57)- 

172.  The  island  is  adjacent  to  boating  c'a-nels  and  heavy  wakes 
(0.6  m.  or  more)  left  by  boat  traffic  are  eroding  tre  salt  marsh  edges 
in  the  area.  109  South  had  a small  sandy  beac~.  which  was  subjected 
to  heavy  recreational  use  from  passing  beaters. 

173-  The  deposit  area,  was  vegetated  on  toe  south  side  by  Pkraa~.ites 
sovrr.ir.ic,  about  2.1  meters  in  height.  In  some  areas,  P.nus  ccpallina, 
Baacharis  halimi  folia , Myriad  pensylvar.ica , a~d  5~':ucus  cdKcdir.sic, 
were  co-dominant  with  Phvcgmites.  A few  3 meter;  hich  Pmnus  seroiina 
and  Junipems  virginiana,  3.6  meters  high,  were  also  found  here  (Tables  61-62) 

174.  The  northern  part  of  this  upland  was  character i zed  by  Lcnicsra 
japoniaa,  which  seemed  to  be  draped  over  all  vegetation  (Fig.  58).  Dense 
grasslands  of  Panicum  lanuginosum,  Andropogon  sc  rcrius,  .4.  virginicus  and 
Achillea  millefolium  were  found  on  the  northeast  side  of  this  area.  However, 
these  grasslands  had  been  invaded  by  shrubs  (H.  eczzalinc,  B.  halimi folia, 
pensylvanica,  S.  canadensis , P.  communis)  and  vines.  The  viniferous  vege- 
tation included  L.  japonica,  Partkenocissus  quincuefclis,  and  Rhus  radicals. 
The  Loniccra  grew  not  only  in  the  grassland,  but  also  scrambled  over  dead 
Pkragrrdies  stems  and  skeletons  of  3.  halimi foliz  and  was,  in  large  part, 
impenetrable.  109  South  was  the  only  study  island  which  had  L.  japonica 
as  a dominant  plant  species  and  in  such  abundance.  It  even  seemed  to  be 
displacing  Pkragmites.  Specimens  of  Moms  also,  end  Sassafras  alhidum  were 
also  noted  on  this  deposit, and  while  not  the  or.l/  site  with  Sarbucus  cana- 
densis, it  was  especially  common. 
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175.  The  characteristic  serai  stage  of  this  deposit  was  classified 
as  early,  but  mid  and  late  serai  stages  were  also  present  (Table  63). 
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VEGETATION  MAP 
ISLAND  109  South 


Vegetation:  Cheryl  McCaffrey  


Figure  58.  Hew  Jersey  dredged 
material  island  #109  South  vegetation  map. 
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TABLE  61. 


AVERAGE  FREQUENCY,  COVER  AND  HEIGHT  CLASSES  CF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  109  South 


MAPPING  UNIT/SPECIES 

HERB 

(lxl 

QUADRATS 
m. ) 

SHRUB  QUADRATS 
(2x2  m.) 

BVQIQI 

Ixkfl 

F 

C 

H 

F 

C 

H 

C H 

SPARSE  GRASSLAND 

Rhus  eopallina 

3 

3 

2 

4 

2 

3 

Achillea  millefolium 

3 

2 

2 

Cup  emus  sp. 

3 

1 

1 

Phragmi  tes  commnis 

3 

1 

3 

Vulpia  octc flora 

3 

1 

2 

Solidago  serrp emvirens 

2 

2 

2 

DENSE  GRASSLAND 

Rnus  eopallina 

4 

3 

3 

A 

3 

3 

Achillea  millefolium 

4 

3 

2 

Solidago  sempervirens 

4 

2 

2 

P'naragmites  communis 

4 

1 

3 

A 

2 

4 

Solidago  altissima 

4 

2 

2 

Andropogon  Virginians 

3 

2 

2 

Parthenocissus  quinque folia 

2 

3 

2 

Eupaiorium  hyssopi folium 

2 

2 

2 

Paniam  lanuginosu/n 

2 

2 

2 

Eupatoriurr.  albim 

2 

1 

2 

dead  shrubs 

1 

4 

5 

1 

4 

5 

Rhus  radicans 

1 

2 

2 

1 

2 

2 

F=  Frequency  Class;  C=Cover  Class;  H=Heignt  Class. 
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TABLE  61  . (Continued) 

AVERAGE  FREQUENCY , COVER  AND  HEIGHT  CLASSES  OF  MAJOR  PLANT  SPECIES 

STUDY  ISLAND:  , og  South 

HERB  QUADRATS  SHRU3  QUADRATS  vTsUi 
.MAPPING  UNIT/SPECIES (lxl  m.) (2x2  m.) EST 

F C H F C H C H 1 

PHRA GMI-ES- S H RUB 

4 5 4 5 5 

2 3 4 2 4 

2 4 

15  4 15 


4 2 3 5 3 

2 2 

2 4 3 2 4 

1 2 

2 4 2 2 5 

2 2 3 2 3 

- - 2 3 3 

2 2 3 

1 2 

I 2 


F*»  Frequency  Class;  C=Cover  Class;  H=Height  Class. 


Sambucus  canadensis  4 
Loniceva  japonica  4 
Convovulus  sepiun  4 
Phragmites  communis  4 

LONICEPJ. 

Loniceva  japonica  4 
Achillea  millefolium  4 
Dead  shrubs  3 
Solidago  altissim.a  3 
3acchavis  ha limifo  lia  2 
Rhus  vadicar.s  3 


Parthenocissus  quinquefolia 
Rhus  copallina 

Panicum  lanuginosum  2 

Andropogon  virginicus  2 
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TA3LE  61 . (Concluded) 


AVERAGE  FREQUENCY,  COVER  AND 

STUDY 

HEIGHT 

ISLAND 

CLASSES  OF  MAJOR  PL 

: 109  South 

ANT  SPE 

C 1 ES 

MAPPING  UN  1 T/SPEC 1 ES 

HERB 

(1x1 

QUADRATS 

m.) 

SHRUB  QUADRATS 
(2x2  m.) 

VISUAL 

EST. 

F 

C 

H 

F C 

H 

C H 

LOUICERA- SHRUB 

Loniaera  japcniaa 

A 

5 

3 

A 5 

3 

Dead  shrubs 

3 

2 

5 

A 2 

5 

Solidago  sempervirens 

3 

2 

2 

Rartkonocissus  quinque folia 

3 

3 

3 

3 2 

3 

Solidago  altissira 

3 

2 

3 

Phragmitcs  ocrmunis 

2 

1 

A 

A 1 

A 

Baccnarzs  kalvnzjolia 

2 

2 

5 

3 A 

A 

Rhus  copal  lira 

2 

A 

A 

3 3 

A 

1 

j 

1 

j 


i 


equency  Class;  C=Cover  Class;  H=Height  Class. 
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DREDGED  MATERIAL 

| 

TABLE  62. 

ISLAND  AND  MAPPING  UNIT  AREAS:  ISLAND  #109  South 

j Deposit  Size 

4.8 9 Acres 

1 . 98  Hectares 

% of  1 s 1 and 

, Island  Size 

Acres 

Hectares 

1 

! MAPPING  UNIT 

j 

ACRES 

HECTARES 

% OF  DEPOSIT1 

Bare 

- 

- 

- 

Sparse  Grassland 

0.01 

-i  0. 01 

0.3 

Dense  Grassland 

1 

0.37 

0.02 

7.5 

Pkraqmites 

1 * 

2.68 

1.09 

54.7 

1 

i Phragmites- shrub 

0.84 

0.34 

17.2 

j Shrub 

0.18 

0.07 

3.7 

1 

Shrub- forest 

<0.0! 

< 0.0! 

0. 1 

! Shrub- 

0.17 

0.07 

3.6 

dense  grassland 

• Dike 

- 

- 

- 

Lonicera 

0.47 

0. 19 

9-5 

Lonicera- shrub 

0.16 

0.07 

3.4 

} 

4.89 

1.98 

100.0% 

i Drift  (on  deposit) 

0.20 

0.08 

4.0 

i Non-drift  deposit 

4.69 

1.90 

96.0 

1 

4.89 

1.98 

100.0% 

1.  percentages  are  based  upon  dot  counts  determined  by  use  of  a dot  grid. 
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TABLE  63. 


SEPARATED  MAPPING  UNITS  AND  DRIFT  AREAS:  ISLAND  -T 1 09  South 


i 


J 

1 

MAPPING  UNIT 

ACRES 

T 

HECTARES 

Intert i da  1 ^ 

5.92 

2.  ho 

i 

i 

Tidal  Flats 

2 

0.62 

0.25 

) 

Edge  Drift 

0.36 

0.15 

j 

J 

Adjacent  Drift 

4 

0.27 

0.11 

> 

J 

Adjacent  Units 

i 

i 

1.  Plant  communities  occurring  outside  the  deposit  boundary  on  the  island: 

2.  Drift  located  at  the  interface  of  the  depcsio  and  the  intertidal ; 

3.  Drift  scattered  in  the  intertidal  area  well  beyond  the  deposit  boundary ; 

4.  ^Japping  Units  separated  from  the  deposit  within  the  intertidal  area. 
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PART  V:  PLANT  SUCCESSION 


176.  The  determination  of  plant  succession  and  successional  trends 
for  the  New  Jersey  dredged  material  islands  described  in  this  report  can 
be  considered  only  as  tentative.  Analysis  was  based  upon  a relatively 
small  sample  of  twenty-one  study  sites  investigated  only  during  one  field 
season.  The  past  history  of  many  of  these  study  islands  was  either  unob- 
tainable or  of  insufficient  extent,  precluding  reliable  determination  of 
successional  trends  within  the  short  time  frame  allowed  for  this  study. 
Records  from  the  U.  S.  Army  Corps  of  Engineers,  Philadelphia  District, 
pertaining  to  deposition  of  dredged  material  cn  specific  islands  along 
the  New  Jersey  Intracoastal  Waterway  were  incomplete  or  non-existent. 

Study  island  85C  presents  an  excellent  example  of  some  of  these  problems. 
According  to  available  records,  this  island  only  received  dredged  material 
deposition  in  1976.  However,  unrecorded  use  of  this  site  was  evidenced 
by  the  presence  of  shrubs,  surrounded  by  cense  stands  of  Phragmi ies 
communis , at  the  center  of  the  deposit  area.  This  vegetation  was  clearly 
older  than  a one-year  old  island  deposit  and  would  not  have  occurred  at 
this  location,  which  was  typically  a salt  marsh  area,  if  previous  deposi- 
tion had  not  taken  place.  It  also  would  have  been  obliterated  had  the 
entire  area  indeed  been  covered  over  in  1976  by  freshly  dredged  material. 

177-  Reasonably  reliable  records  exist  for  thirteen  of  the  study 
islands  and  discussion  of  successional  trends  is  based  mostly  upon  them. 
Other  islands  are  discussed  only  if  successional  relationships  could  be 
easily  discerned.  The  islands  selected  for  analysis  were  utilized  as 
deposition  sites  from  1963  through  1969.  with  a six  year  gap  before  use 
again  in  1975*  Thus  a period  of  early  to  mid  serai  stages  is  precluded 
from  detailed  discussion  here.  A further  complicating  factor  is  that  the 
exact  location  and  extent  of  surface  coverage  by  each  dredged  material 
deposition  is  unknown  for  each  available  date  of  deposition.  On  islands 
with  a series  of  depositions  pre-dating  1975,  accurate  determination  of 


the  ages  of  older  plant  associations  was  therefore  impossible.  Because 
of  this,  it  was  difficult  to  determine  the  exact  time  period  overwhich 
the  present  vegetative  communities  have  reacred  their  current  successional 
status. 

178.  Extent  of  deposition  and  the  age  of  the  dredged  material  islands 
is  not  the  only  factor  influencing  plant  succession.  Cross  sectional 

depth  of  sediment  deposition,  ground  water  availability,  soil  salinity, 
salt  spray,  frequency  of  and  susceptibility  to  storm  inundation  (especially 
areas  with  little  or  no  elevation),  presence  or  absence  of  diking,  seed 
availability,  and  seed  transport  mechanism  are  all  factors  that  should  be 
considered  when  dealing  with  plant  succession.  Unfortunately,  these  factors 
were  not  programmed  to  be  a part  of  this  study.  All  of  the  above  factors 
plus  others  not  listed  here,  but  nonetheless  essential  to  the  proper  deter- 
mination of  plant  successional  trends  over  a period  of  time,  indicated  that 
the  successional  trends  listed  in  this  report  can  only  be  accepted  as  ten- 
tative. Considerable  research  over  several  years  in  Mew  Jersey  is  needed 
to  determine  the  successional  trends  of  vegetation  on  dredged  .material  sites 
in  New  Jersey  with  any  great  degree  of  surety. 

EARLY  SERAL  STAGES  (MAPPING  UNITS:  BARE,  SPARSE  GRASSLAND,  DENSE  GRASSLAND, 

PHRAGRITES) 

179.  The  vegetative  communities  classified  as  representing  an 
early  serai  stage  on  dredged  material  islands  in  New  Jersey  varied  with 
the  deposition  patterns  on  the  islands  studied:  diked,  domed,  or  spread 
in  a low  profile.  Because  of  these  configurational  differences,  their 
early  successional  stages  also  differed. 

180.  On  diked  study  islands,  sediments  deposited  behind  the  dike 
were  essentially  unvegetated  for  at  least  two  years.  The  dike  probably 
restricted  the  introduction  of  colonizing  seeds  and  rhizomes  carried  by 
tides  and  storms  under  natural  conditions.  Some  of  the  first  plants  found 
on  "early  serai"  stage  diked  study  islands  .>ere  the  halophytes:  Distichlis 
spicata , Sper gal  aria  narir.a,  Suceda  mari zira,  and  Sesuvium  mavit.ima , and  the 
"weeds":  Cher.opodium  albur.,  A triplex  pztulcz  var.  kasiatcij  Poa  ar.nua3  and 
Pkragmites  comunis.  Salt  intolerant  species  are  slower  to  colonize 
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these  diked  dredged  material  areas  because  of  the  higher  salinity  of  the 
sediments  after  the  salt  water  portion  of  the  dredged  material  evaporates. 
Ponding  from  rain  water  and/or  flood  waters  which  periodically  cover 
parts  of  the  rim-like  depositions  and  which  are  retained  within  the  dike 
would  also  retard  colonization  by  pioneer  species  intolerant  of  standing 
water. 

181.  Diked  study  islands  1*5 A,  85c,  and  103  were  in  early  stages 

of  succession.  The  dikes  surrounding  the  deposits  were  in  more  advanced 
stages  of  colonization  and  succession  than  the  areas  internally  adjacent 
to  them.  Central,  higher  portions  were  also  more  vegetated  than  lower 
areas  surrounding  them.  Fhragmites  oorrrrur.is  seemed  to  be  the  most  ubiquitous 
species,  colonizing  almost  all  areas  on  such  islands. 

182.  Several  of  the  study  islands  (A12,  A12  North,  X27,  5 1 B ) were 
dome-shaped.  They  ranged  in  elevation  from  under  1 m.  to  3 m.  above  the 
salt  marsh  surface.  Unfortunately,  definite  ages  for  most  of  them  are 
lacking.  The  bare  sand,  shell  and/or  pebbled  areas  on  the  dome  top  were 
often  invaded  by  Cyperus  sp.,  Vulpia  c etc  flora.,  Triplaszs  purpurea,  Brc'rr.-.  3 
tectovum,  Erzgeron  pusilus  and  Oenothera  parvzftora.  These  species  (or 
combinations  of  them)  formed  a sparse  grassland  community  at  the  highest 
elevations  on  several  of  the  domed  islands  studied  and  represent  an  early 
serai  stage  on  deposits  that  are  at  least  12  years  old  in  some  instances. 

183.  At  the  base  of  the  dome  dense  grassland  was  typically  found  \ 
it  was  most  often  composed  of  Arnmophila  brevzligulata  and  Solidago  ser.- 
pervirens.  The  lower  areas  were  colonized  by  P.  communis.  Data  indicate 
that  over  a period  of  time  the  dense  grassland  species  ascend  the  dome 
followed  by  Pkragmites. 

181*.  Many  of  the  same  sparse  grassland,  early  serai  stage  species 
on  the  dome  tops  were  also  present,  though  of  less  importance  on  11 -]h 
year  old  islands  deposit  summits  in  mid  serai  stages  and  characterized 


by  dense  grassland  species  with  some  shrub  invasion. 

185.  Vegetation  maps  suggest  that  domed  deposits  take  longer  to 
advance  beyond  an  early  serai  stage  of  sparse  grassland  than  do  islands 
with  flatter  or  less  elevated  dredged  material  dispersal  patterns. 
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186.  Most  of  the  dredged  material  islands  in  New  Jersey,  alone  the 
Intracoastal  Waterway,  evidenced  a "low  profile"  configuration.  Study 
islands  did  not  include  the  earliest  serai  stages  present  on  this  deposit 
type  but  Friva.grr.ize3  communis  is  probably  a major  pioneer  species.  Fhvapr-.itas 
advances  by  rapid  rhizome  multiplication  of  culms.  It  forms  tall,  dense 
stands  and  is  one  of  the  earliest  and  most  persistent  of  all  species  invading 

these  deposits.  Study  island  1 08 B , 12  years  old,  was  among  the  youngest 
low  profile  dredged  material  islands  studied,  having  been  last  deposited 
upon  in  1 96 5 - It  was  dominated  by  Phvagmites  co~nunis,  which  occurred  in  a 

single  dense  stand  where  some  mid  serai  vegetation  growth  had  begun. 
Apparently,  periodic  inundation  of  low  lying  dredged  material  deposits  by 
storm  and  high  tides  maintains  early  serai  stages  by  drowning  or  salt  exposure 
to  the  less  tolerant  woody  species,  characteristic  of  later  serai  stages. 

187.  On  seemingly  older  low  profile  dredged  material  islands  (no  ages 
were  available),  dense  grassland  of  Armopkila  cveailculata,  Andvopogon 
sccpavius,  Andvcgogon  Virginians  and/or  Parni cun  v ivgaizum  were  found.  It 
was  not  determinable  whether  the  above  species  were  the  initial  invaders 

or  had  followed  earlier  sparse  grassland  species. 

183.  On  some  low  profile  islands,  drift  (mostly  Spavtina  altevniflova 
and  Phvcgnizes  stems)  covered  large  portions  of  them.  These  islands  also 
had  characterist  ic  succession  patterns  which  varied  somewhat  from  those 
islands  already  described.  Study  island  A35  presents  an  excellent  portrait 
of  a low  profile  dredged  material  island  in  an  area  where  the  natural 
vegetative  community  is  tidal  salt  marsh,  and  where  most  of  the  surface 
was  covered  by  drift.  The  drift  was  invaded  by  Cakile  ederntula  and  Aiviolex 
patula  var.  haszaia.  Areas  on  the  island  periphery  had  Spavtina  altevni- 
flova, Bassia  hirsute  and  Salsola  kali  growing  in  abundance.  Interior  por- 
tions had  an  open  heroaceous  vegetative  growth  dominated  by  Solidago  tsnui- 
folia,  S.  seme  enlivens,  Lepidium  virginicum,  and  herbaceous  perennial  vines, 
including  3 troph.o styles  helvola  and  Convovulus  sepiur.. 

I89.  Study  islands  did  not  differ  in  their  mid  and  late  serai 


stage  vegetation  to  the  same  extent  that  they  differed  in  their  early 
serai  stages.  The  following  characterizations  for  these  later  serai 
stages  apply  to  the  study  islands  regardless  of  their  configuration. 

MID  SERAL  STAGES  (MAPPING  UNITS:  PHRAGilTZP- SHRU3 , SHRUB-DENSE  GRASSLAND) 

190.  The  mid  serai  stages  on  the  study  islands  (A59a,  S8A,  OSS  North) 
were  characterized  by  shrub  invasion  of  sparse  grassland,  dense  grassland 
or  pure  Phragmiies  vegetation,  also  described  as  early  serai  stage  vege- 
tation. The  oldest  dredged  material  deposit  which  had  mid  serai  vegeta- 
tion was  9 years  old,  though  transformation  to  this  stage  probably  begins 
at  an  earlier  age.  Shrubs  usually  found  in  this  stage  were  Myrica  vsr.syl- 
vanica } Baaaharis  halimifolia , and  Iva  fruz-ssosns.  Rhus  copallina  was  also 
common  on  some  islands,  while  Scsnbuaus  aar.adezszs  was  occasional. 

191-  At  the  central  portion  of  sc~e  dredged  material  islands  where 
dense  grassland  occurred,  the  mid  serai  stags  was  initiated  with  the 
simultaneous  advent  of  both  Phragmites  and  shrubs.  This  situation  was 
often  observed  on  islands  that  probably  had  subdomes  of  lower  elevation 
than  the  main  dome(s)  (study  islands  **5A  and  3pC) . The  time  period 
necessary  for  this  occurrence  is  unknown. 

192.  Dredged  material  islands  with  large  areas  of  drift  vegetation 
were  characterized  at  mid  serai  stages  by  J.  sc’zrur.isJ  M.  vsnsylvcniaz. : 
and/or  Rhus  radicals  growing  through  open  herbaceous  vegetation.  At 
the  border  of  upland  areas  with  salt  marsh,  I.  frutssaens y with  or  with- 
out Phragmitss,  grew  through  mats  of  drift  material.  I.  fmtesasns  was 
also  scattered  and/or  mixed  with  Phragr^iiss  throughout  the  upper  salt 
marsh  reaches.  Evidence  from  study  islands  3Sdmi  and  A59a  indicated 
that  the  Phragmites  may  have  invaded  pre-existing  Jya-high  marsh  mixtures. 

193*  On  most  islands,  the  Phragmiiss- shrub  mixture  covered  a 
large  area.  It  varied  from  low  shrubs  within  a Phragrsites-d ominant  stand 
to  Pkragmites  within  a taller  shrub  dominant  stand.  In  time,  the  shrubs 
mixed  with  the  Phrczgxiites  will  probably  exceed  the  height  of  the  Fnrcg’zzzss 
and  then  dominate  the  Phragmitss- shrub  association.  However,  shrub 
domination  via s also  observed  in  places  where  the  shrub  thickets  had 
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probably  become  established  before  invasion  by  P?iragr:ites . 

\3k.  In  some  areas,  especially  in  early  Phrapnites- shrub  associations, 
numerous  shrub  skeletons  were  found.  Study  islands  A5A  and  A6lc  contained 
a larger  number  of  these  skeletons  than  most  other  islands.  An  explanation 
of  this  phenomenon  is  uncertain,  but  a late  frost-kill  in  May  1977  was 
believed  responsible.  Salt  water  flooding  during  storms  or  from  dredged 
material  deposition  on  pre-existing  shrub  associations  also  produces  similar 
effects . 

195-  Currently,  grassland  is  only  a minor  component  of  mid  serai 
stage  islands  studiedin  this  report,  but  the  grassland  communities  were 
probably  important  to  the  earlier  development  of  the  shrub  thicket  commun- 
ities. In  dense  grassland  succession,  the  grasses  and  herbs  common  in  the 
earlier  serai  stages  persisted  (temporarily?)  in  the  ground  layer.  With 
increasing  density  of  the  Br.vagmites  and  shrub  canopy,  the  grassland  will 
most  likely  die  out.  The  herb  layer  beneath  the  dense  Phra'jrrrii&s  studied 
was  composed  of  only  a few  plants. 


LATE  SERAL  STAGES  (MAPPING  UNITS:  SHRUB . SHRIR-FOREST ) 


196.  Shrub  thickets  were  considered  to  be  a late  serai  stage  on 
the  study  islands.  Shrubs  are  established  on  dredged  material  deposits 
either  alone  or  mixed  with  Pkragmites.  Shrubs  dominating  the  Pkragmitas- 
Shrub  associations  eventually  increase  in  cover  and  density  to  the  point 
of  forming  their  own  thickets,  while  this  was  recorded  on  islands  9"1^ 
years  old,  (A6lc,  S8B  North,  109)  the  age  of  the  deposition  from  which 
the  shrubs  grew  is  unknown. 

197-  Most  of  the  same  species  that  occurred  in  mid  serai  stage 
uplands  dominated  the  later  serai  stages  (ifyrica  pensylvanzea*  Baaohcans 
halimifolia  and  Phus  oopallina) . Iva  fruteseens3  sometimes  mixed  with 
B.  halimifolia  and  M.  pensylvar.ioa,  formed  thickets  on  the  perimeter  of 
the  dredged  material  deposits. 

198.  The  shrub-forest  was  the  most  advanced  serai  stage  observed 
on  the  study  islands  and  its  most  important  tree  species  were  Jiiniper"j.3 
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virginiana  and  Prunus  serotina.  The  trees  appeared  to  be  randomly 
spaced  through  the  shrub  thickets,  and  were  also  occasionally  found 
in  mid  serai  stage  shrub -g rass 1 and  communities.  Shrub-forest  was  found 
on  1 2-14  year  old  islands  (109,  S3B  South).  Rhus  radicals  and  Patkenocissus 
quinqus folia  were  also  common  within  the  shrub-forest  communities. 

SERAL  STAGE  CHRONOLOGY 

199-  Early  serai  stages  were  represented  by  vegetative  communites 
classified  as  bare,  sparse  grassland,  dense  grassland  and  Phragnites. 

Species  tolerant  to  saline,  dry  or  wet  soil  conditions  and  Phragnites 
tend  to  be  colonizing  or  pioneering  species.  Dredged  material  islands 
provide  habitat  to  both  salt  marsh  species  and  upland  species. 

200.  Mid  serai  stages  were  typified  by  young  Phragr.itcs  - shrub , 
and  shrub-dense  grassland  communities  which  may  or  may  not  successfully 
invade  earlier  serai  stage  communities.  Lata  serai  stages  were  characterized 
by  shrub  and  shrub-forest  communities.  They  occur  on  the  higher  upland 
portions  of  older  dredged  material  islands  not  subject  to  periodic  flooding 
and  lacking  high  soil  salinity.  Table  64  provides  available  data  on  the 
age,  characteristic  serai  stage,  other  serai  stages  present,  and  vegetative 
communities  present  on  each  study  island. 

201.  Dredged  material  islands  utilized  from  I 963 - 1 96  6 ( 1 I - 1 4 years 
old)  exhibited  late  serai  stage  vegetation.  Mid  serai  stages  were  found 

on  islands  that  were  deposited  upon  from  1963-1968  (9_l4  years  old).  Early 
serai  stages  were  found  on  islands  varying  in  age  from  2 years  to  at 
least  12  years  old.  It  is  therefore  clear  that  factors  other  than  age 
| also  influence  the  successional  stages  found  on  these  islands,  and  would 

• account  for  the  variation  between  age  and  overlapping  serai  stages  found 

. on  each  study  island.  Unfortunately,  investigation  of  these  factors  was 

not  a part  of  this  study. 


TABLt  6h.  Deposit  Age  end  Serai  Stage  Relationshi 


Shrubs;  B-Bare;  SGD=Shrub-Dense  Grassland;  L -Loniccvn;  Shrub ; GS=Sparse  Grassland. 


Stage  Relationshi 


PART  VI:  CONCLUSION 


202.  Serai  stage  progression  on  the  New  Jersey  dredged  material 
study  islands  proceeded  from  vegetation  communities  and  species  typical 
of  tidal  salt  marsh  in  New  Jersey  coastal  areas  to  vegetation  species 
typical  of  a New  Jersey  dune-woodland  community  found  in  dryer  and  higher 
areas  (Robichaud  and  Buell  1?73).  The  latter  is  represented  by  i"'uniperu3 
virginiana  and  Frunus  sevoiir.a,  Myrica  psnsylvanioa,  and  Sassafras  albiduir. 
all  commonly  found  in  the  shrub  and  shrub  forest  associations  on  the  ol^or 
dredged  material  islands.  Farzhenooissus  quir.cr.ia folia  and  Rhus  radio  xc 
viniferous  vegetation  character izing  coastal  wood  land,  was  also  common. 
Vegetation  representing  serai  stages  between  these  two  extremes  ’was 

also  found  on  various  elevations  and  areas  of  dredged  material  islands 
studied.  Species  present  were  indicative  of  low  tidal  marsh,  high  tidal 
marsh,  grassland  and  shrub  thicket  communities.  With  the  exception  of  a 
few  exotic  species  introduced  by  man  in  New  Jersey  (e.g.  Loniosrz  faxorioa 
no  species  were  found  that  were  unusual  on  the  outer  coastal  plain  salt 
marshes  and  sand  dune  habitats  typifying  southern  New  Jersey. 

203.  Dredged  material  islands  provided  a wide  range  of  habitat 
and  exhibited  all  serai  stages  of  vegetation  common  to  the  barrier  beach 
and  salt  marsh  areas  of  the  outer  coastal  plain  of  southern  New  Jersey. 
Their  depos i ton  on  tidal  salt  marsh  provided  upland  vegetation  with 
habitat  conditions  favorable  to  growth  where  previously  there  had  been 
none.  In  some  instances  (areas  ?6l  and  77)  marsh  areas  were  increased  by 
the  sediment  deposition  in  shallow  water  areas.  In  other  areas,  pre- 
existing salt  marsh  was  destroyed  and  the  upland  habitat  provided  was  then 
taken  over  by  large  stands  of  Frxagnites  corrrur.is  (areas  ,rA59a,  60,  58). 
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APPENDIX  A1:  COMMON  PLANT  SPECIES 


This  appendix  contains  a listing  of  common  and  scientific  names  of 
plant  species  frequently  occurring  on  selected  dredged  material  islands 
along  the  Intracoastal  Waterway  of  New  Jersey  (Table  Al).  Plants  occurring 
with  some  regularity  on  the  deposits,  as  wel 1 as  those  occurring  in  quadrats, 
were  collected,  five  species  listed  here  were  not  collected.  They  were: 

Shus  radicans,  Xanthium  strumarium,  Asclevias  zysdc.cz..  Aces'  rubriar,,  and 
Sassafras  albidtcn.  Nomenclature  follows  that  of  Fernald,  1350,  eighth  ed. 

All  specimens  were  verified  (or  identified)  by  Harry  E.  Ahles,  herbarium 
curator  at  the  University  of  Massachusets , Amherst,  Ma.  , and  co-author  of 
The  Manual  of  the  Vascular  Flora  of  the  Carol ioas.  Immature  specimens  which 
could  not  definitely  be  identifed  are  followed  by  a question  mark(?). 

Voucher  specimens  have  been  sent  to  the  Waterways  Experiment  Station  of  the 
U.  S.  Army  Corps  of  Engineers.  Duplicates  of  some  specimens  may  also  be 
found  in  the  herbarium  of  the  University  of  Georgia. 

A listing  of  plant  species  found  in  each  mapping  unit  across  all 
twenty-one  dredged  material  islands  studied  for  this  report  is  also  presented 
in  Table  A2.  The  status  of  each  species,  the  maoping  unit  or  units  it 
occurred  in  and  if  it  occurred  in  a vegetative  community  that  it  was  not 
expected  to  oe  found  in,  are  all  indicated. 


TABLE  A] . 


Common  Plant  Species  Found  on  Dredged  Material 
Study  Islands  in  New  Jersey 


SCIENTIFIC  NAME 


*Hoer  racrwn 
Achillea  millefolium 
Amaran  thus  re trcflexus 
Ambrosia  artemisii folia 
Ame lanahier  canadensis 
Armophila  breviligulata 
Andropogon  scopcrius 
Andropogon  Virginians 
Acocynum  ccnnabir.um 
Arenaria  peploides 
*Asclepias  syriaaa 
A trip  lex  pa.tv.lc.  var.  hastate 


COMMON  NAME 


Red  Maple 
Yarrow 

Pigweed;  Green  Amaranth 
Common  Ragweed 
Serviceberry;  Shadbush 
American  Beachgrass 
B 1 ues  tern 
Broomsedge 
Indian  Hemp 

Sea  Purslane;  Seabeach  Sandwort 

Common  Milkweed 

Orach 


3acaharis  halimifc lia 
Bassia  hirsuia 
3 ramus  tectorum 

Cakile  enden tu la 
Carex  albolvisscsns 
Chenopoaiun  album 
Chenopodium  ambrosioides 
Cirsiun  arvense 
Cirsiun  vulgare 
Convovulus  sepium 
Cyperus  sp. 

Cyperus  esculentus 
Cuoerus  odoratus  ? 


Sea  Myrtle;  Groundsel  Tree 


3rome  Grass 

Sea  Rocket 
Sedge 

Pigweed;  Lamb's  Quarters 
Mexican  Tea 
Canada  Thistle 

Bull  Thistle;  Common  Thistle 
Wild  Morning  Glory;  Hedge  Bindweed 


Yellow  NufGrass 


(con  t i nued) 


TA3LE  Ai . (continued) 

Common  Plant  Species  Found  on  Dredged  Material  Study  Islands  in  Mew  Jersey 
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SCIENTIFIC  NAME 

Digitaria  sanguinalis 
Dzstioklis  spicata 

Eragrostis  spectabilis  ? 
Erigaron  canadensis 
Erigaron  pusillus 
Eupatorium  album 
Eupatorium  hysscpi folium 

Festuoa  mb  ra 

Gnaphalium  obtusi, folium 

Hemeroca l lis  fu  Iva 
Heierotheca  subaxillaris 
Hibiscus  palustris 
Hu.dsor.ia  tomentosa 

Iva  fmtesoens 

J uncus  dudleyi 
Juncus  gerardi 
Juniperus  virginiana 

Lactuca  biennis  or  floridc.ro. 
Lactuca  canadensis 
Lactuca  scariola 
Lathy rus  japonicus 


COMMON  NAME 

Crab  Grass;  Finger  Grass 
Salt*  Hay;  A I kal  i -Grass 

Tunble  Grass;  Petticoat  Climber 

FI  eabane 

Smal 1 FI eaaane 

White  Thoroughwort 

Thoroughwort 

Red  Fescue-Grass 

Catfoot 

Dayl  i ly 

Camphorweed 

Swamp  Rose  Mallow 

Beach  Heather;  Poverty  Grass 

Marsh  Elder 

Rush 

Black  Grass 
Red  Cedar 

Wi  1 d Lettuce 
Wild  Lettuce 
Prickly  Lettuce 
Beach-Pea 

(cont inued) 
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TABLE  A1 . (continued) 

Common  Plant  Species  Found  on  Dredged  Material  Studv  Islands  in  Me;  Jersey 


SCIENTIFIC  NAME 

Lechea  maritime 
Lepidium  virginicum 
Limonium  nashii 
Linaria  canadensis 
Loniceva  japonica 

Mollugo  verticillata 

Moms  alba 

Myrica  pensylvanica 

Oenothera  biennis 
Oenothera  fmticosa 
Oenothera  parviflora 
Gpuntia  humifusa 

Faniaum  diohotomi florum 
Paniaum  lanuginosum 
Panicum  virgatum 
Farthenocissus  quinque folia 
Phragmites  communis 
Pinus  nigra  ? 

Phytolacca  americana 
Pluchea  purpurascens 
Poa  annua 

Polygor.ella  articulata 
Polygonum  aviculare 
Polygonum  hydropiper 
Polygonum  punctatum 


COMMON  NAME 

Maritime  P inweed 
Poor-Man's  Pepper 
Sea  Lavender 
Toadflax 

Trumpet  Honeysuckle 

Carpe tweed 
White  Mulberry 
Bayberry 

Even i ng-Primrose 
Evening-Primrose 
Even i ng-Primrose 
Prick  1 y Pear 

Pan i c-Grass 
Pan i c-Grass 
Swi tchgrass 
Virginia  Creeper 
Common  Reed 
Austrian  Pine 
Pokeweed 
Marsh  Fleabane 
Bluegrass 
Jo  in  tweed 
Kno tweed 

Common  Smartweed 
Water-Smar tweed 

(r.ont  inued) 
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TABLE  A'.  (Continued) 

Common  Plant  Species  Found  on  Dredged  Material  St-cy  Islands  in  New  Jersey 


SCIENTIFIC  NAME 

COMMON  NAME 

Polygonum  ramosissimum 

Bush  Knotweed 

Primus  S3VO  tina 

Black  Cherry 

Rhus  copallina 

Dwarf  Sumac;  Winced  Sumac 

*Rhu3  radiaans 

Poison  Ivy 

Rosa  virginiana 

Rose 

Rubus  bifror.s 

B1 ackberry 

Runsx  acstosella 

Sheep  Sorrel;  Co~mon  Sorrel 

Rum.ex  oruispus 

Vel low  Dock 

Salicomia  bigelovii 

Dwarf  Saltwort 

Salicomia  europasa 

"Samphire";  Chicken  Claws 

Salicomda  virginiaa 

Perennial  Saltwort 

Salix  alba 

White  V/itlow 

Salix  nigra 

Black  Wi 1 low 

Salsola  kali 

Common  Saltwort 

Scmbucus  canadensis 

E 1 derberry 

* Sassafras  albidwn 

Sassafras 

Scirpus  amerioanus 

Three- Square ; Cha i r-Maker ' s Rush 

Sesuvium  mari  timuan 

Sea-Pursl ane 

So  lanun  anericanim 

Nightshade 

Solamm  dulcamara 

Nightshade;  Bittersweet 

Solidago  altissir.a 

Golden  rod 

Solidago  s&npervirens 

Seaside  Goldenrod 

Solidago  tenuifolia 

Gol denrod 

Spar  tina  altemiflora 

Salt  Marsh  Corc'grass 

Spariina  paten.3 

Salt  Meadow  Cordgrass 

Spergularia  narina 

Sand-Spurrey 

(conti nued) 
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TABLE  A1 . (Concluded) 

Common  Plant  Species  Found  on  Dredged  Materia!  Study  islands  in  New  Jersey 


! 


I 

I 

I 

I 


i 

1 

I 


! 

I 


SCIENTIFIC  NAME 

Strophostyles  helvola 
Suaeda  linearis 

Teuarium  aanader.se 
Tri  folium  arver.se 
Tviplasis  purpurea 

Vitis  aestivalis 
Vulpia  oato flora 

*Xanthium  sirumariwn 


- no  specimen  taken 


COMMON  NAME 

Wild  Bean 
Sea  B1 ighc 

American  Germander;  Wood  Sage 
Rabbit's  Foot  Clover 
Sand-Grape 

Summer  Grape 


Cockl ebu r ; Col tbur 
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TABLE  A2.  (Continued) 

Plant  Species  Found  Within  Mapping  Units  On  Ail  Study  Islands 


Eraarostis  spectabli 


Erigeron  Canadensis 

Eric  era  r.  pusillus 

Eupatoriwn  album 

Eupatorium  hyssopi  folium 

Festrj.ca  rubra 

Gnaphalimn  obtusifolium 

Eemerocallis  fulva 

Heterotheca  subaxillaris 

Hibiscus  palustris 

Hudsonia  tomentosa 

Juncrus  dudleyi 

Fur. cue  gerardi 

lac  ucc  biennis  or  flcridcna 

'•uctuaa  canadensis 


UNUSUAL  OCCURRFNCE 


I 


TABLE  A2.  (Continued) 

Plant  Species  Found  Within  Maoping  Units  On  All  Study  islands 


UNUSUAL  OCCURRENCE 


TABLE  A2.  (Continued) 

Plant  Species  Found  Within  Mapping  Units  On  All  Study  Islands 


SPECIES 

BARE 

SPARSE  GRASSLAND 

DfNSE  GRASSLAND 

1 

a 

ZD 

c: 

to 

i 

Co 

SHRUB 

SHRUB-FOREST 

SHRUB-DENSE  GRASSLAND 

INTERTIDAL 

DIKE 

s 

g 

C- 

CQ 

ZD 

£ 

LT) 

cS 

Si 

C, 

"UNUSUAL  OCCURRENCE" 

HERBS 

Polygonum  avico.lare 

X 

X 

0 

Polygonum  hydropiper 

0 

0 

Polygonum  pur.oic.iicn 

0 

0 

X 

X 

Poly g omen  ramesissimum 

0 

Rumez  aceiosella 

0 

Rumex  crispus 

0 

3 

3 

0 

Salicomia  higslovii 

0 

X 

"B" 

Salicomia  euro pa.ee. 

0 

X 

X 

0 

X 

X 

X 

'?/S 

Salicomia  virginica 

X 

X 

Salsola  kali 

0 

0 

X 

0 

0 

0 

Scirpus  amcric  arcus 

X 

r\ 

J 

X 

X 

0 

0 

0 

1 1 | 1 ( 

Sesuvium  maritimum 

0 

0 

Solarium  americamtm 

c 

0 

0 

0 

Solarium  dulcam.ara 

0 

Solidago  altissima 

0 

0 

JL 

X 

Solidago  serrpervirer.s 

0 

* 

* 

X 

■" 

X 

X 

0 

JL 

0 

X 

1 1 | 1 1 

Solidago  tenui folia 

o 

JL 

X 

X 

X 

Spai'tina  altem.i flora 

* 

X 

X 

JL 

X 

"DG,: 

Spartina  pacers 

0 

X 

Jm 

X 

* 

X 

*l 

Jl 

JL 

(Cont i nued) 


AIO 


'UNUSUAL  OCCURRENCE 


TABLE  A2 . (Concluded) 

Plant  Species  Found  Within  h'sc oing  Units  On  All  Study  Islands 


SPECIES 


~.C2V  rucmr. 


Ar.elaneh.i32 ’ ccznadensii 
■Jufiipevus  virginiana 
l-kivus  alba 
Pinus  nigra? 

Prv.nua  ssrotina 
Saliz  alba 
Salix  nigra 
Sassafras  alhidum 


WOODY  VINES 


in  —1 

CO  I 00 


cz 

o 

h- 

00  LU 
LU  CO 

a z 

O LU 

U-  Q 
I I 
co  cn  co 

ZD  ZD 

a cz  cn 

nz  zz  zz 

CO  CO  00 


0 0 0 


Lomcera  japomca 
Parthenocissus  quinauefo 
Rhus  radicans 
Vitis  aestivalis 


0 * observed;  * = major  species  in  napping  unit. 

Mapping  Units:  3 = Bare;  SG  = Sparse  Grassland;  OG  = Dense  Grassland 
I = Intertidal;  P *=  Pkragmites ; S = Shrub. 


UNUSUAL  OCCURRENCE 


APPENDIX  B ’ : SUMMARY  TABLES 


Table  B1  provides  the  frequency,  height  and  cover  class  equivalents 
that  were  used  to  classify  vegetation  data  in  this  report.  It  is  self- 
explanatory. 

Tables  B2,  63 , and  B^  provide  average  frequency,  height  and  cover 
classes  for  all  major  species  that  were  encountered  within  mapping  units 
across  all  study  islands. 

Table  B5  provides  the  total  area  size  of  all  dredged  material  deposit 
areas  studied  and  the  total  area  size  for  each  category  of  vegetative 
community  type  or  mapping  unit  across  all  twenty-one  dredged  material 
islands  studied.  The  total  area  size  studied  on  all  dredged  material 
deposits  occupied  by  each  particular  mapping  unit  is  presented  as  a 
percentage  of  the  total  area  size  of  all  studied  dredged  material  deposits. 


i 


TABLE  Bl.  CLASS  EQUIVALENTS 


I . FREQUENCY  CLASS  EQUIVALENTS 


CLASS 

PRESENT  IN  % OF  ALL  MAPPING  UNIT  QUADRATS 

1 

0-25 

2 

26-50 

3 

51-75 

/* 

76-100 

II.  COVER  CLASS  EQUIVALENTS 


i CLASS 

* OF  GROUND  SURFACE  COVERED 

1 

0-5 

2 

6-25 

3 

26-50 

I 4 

51-75 

5 

76-100 

III.  HEIGHT  CLASS  EQUIVALENTS 


TAULE  U2. 

Average  Frequency  Classes  of  Major  Plant  Species  On  All  Study  Islands 


11°  Mm  b Quadrat;  S-Slirub  Quadrat;  V«*Vlsuat  Estimate 


Il-Merb  Quadrat;  S*»Slirii!i  Quadrat;  V-VIsual  Csllmat 


TABLE  B3 

Average  Cover  Clashes  of  Major  Plant 


II  Melt  Quadrat;  S-SItrub  Quadrat;  V-VIsual  Estimate 


IMicib  QnaJi.it;  S^Shrub  Quadrat;  V“Vlsual  Estimate 


Average  Height  Clares  of  Hdjor  Plant  Species  On  All  Siinly  Islands 


iMIerb  Quadrat;  S*Shrub  Quadrat;  V'VIsual  Estimate 


H-*lle r l*  Quadrat;  Sa5l?rub  Quadrat;  V«Vlsual  Estimate 


r 

I i 


Size  of  All 

Dredged  Material  Deposits 

and  Mapping  Units 

Stud i ed 

in  Mew  Jersey 

TOTAL  AREA  OF  DREDGED 

MATERIAL 

DEPOSITS  STUDIED: 

87.16  Acres  35.26  Hectares 

MAPPING  UNIT 

TYPE 

ACRES 

HECTARES 

■4  OF  ALL  DEPOSITS 

Bare 

7-  90 

3-19 

9.1 

Sparse  Grassland 

4.35 

1.76 

5-0 

Dense  Grassland 

3.53 

1.45 

4.1 

Phragmitss 

34.12 

13.81 

39-1 

Phragrti  is  3 -Shrub 

14.31 

6.03 

17.1 

Shrub 

11.33 

4.83 

13.7 

Shrub  Forest 

0.  50 

0.  23 

0.6 

Shrub-Dense  Grassland 

5-36 

2.15 

6.1 

Dike 

2.34 

1.16 

3.3 

Water 

0.35 

0.14 

0.4 

1 ntert i dal 

(wi thin  depos i t) 

0.67 

0.27 

0.8 

House 

0.02 

< 0.01 

0.02 

Lonicera 

0.47 

0.19 

0-5 

Lonicera- S'm  ub 

0.16 

0.07 

0.2 

87.16 

35.26 

100.0% 

Dr  i ft 

(on  depos i t) 

3-23 

1.31 

3-7 

Non-Dr i ft 
(on  depos i t) 

83.93 

33-95 

96.3 

87.16 

35.26 

100.0% 

AD-A061  843 


UNCLASSIFIED 
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In  accordance  with  letter  from  DAEN-RDC,  DAEfC-AST  dated 
22  July  1977,  Subject:  Facsimile  Catalog  Cards  for 
Laboratory  Technical  Publications,  a facsimile  catalog 
card  in  Library  of  Congress  MARC  format  is  reproduced 
below. 


Buckley,  Francine  G 

Use  of  dredged  material  islands  by  colonial  seabirds  and 
wading  birds  in  New  Jersey;  Appendix  B:  Vegetation  analysis  / 
by  Francine  G.  Buckley,  Cheryl  A.  McCaffrey,  Manomet  Bird 
Observatory,  Manomet,  Mass.  Vicksburg,  Miss.  : U.  S.  Waterways 
Experiment  Station  ; Springfield,  Va.  : available  from  National 
Technical  Information  Service,  1978. 

204,  12,  9 p.  : ill.  ; 27  cm.  (Technical  report  - U.  S.  Army 
Engineer  Waterways  Experiment  Station  ; D-78-1,  Appendix  B) 
Prepared  for  Office,  Chief  of  Engineers,  U.  S.  Army,  Washing- 
ton, D.  C.,  under  Contract  No.  DACW  39-76-C-0166  (DMRP  Work 
Unit  No.  4F01D) 
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